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IGOMIC-751 

The New Standard of Comparison 


.■•XT f'l ilC 


1C-2KI 


Sol'd-stoic 



Antenna J jfn- 






The IC-751 is me m 


vonced amateur HF Transceiver 


available on the markel today.., 
the new standard of comparison. 

Receiver, COM's lOQKHz - 
30MHz general coverage receiver 
with a specially designed DFM 
{Direct Feed Mixer) utilizes FFTS 
m the receiver front end which 
grves extremely low iniermodu- 
iation distortion. 19dBm inter¬ 
cept point and a high dynamic 
range 105dB With cascaded Al¬ 
ters, the EC-751 is virtually immune 


e-pole 
he third IF is standard 


and provides exceptional receiver 
selectivity 

Transmitter. An extremely 
low-noise PLL and conservative 
transmitter design give extremely 
low distortion products (-38dBm 
third order) for a crystal dear 
transmit signal A microphone 
tone control is provided to per¬ 
sonalize the set to your particular 
voice The 9 band solid-state trans¬ 
mitter is also a full 100% duty cycle 


Infernal cooling fan standard) 
rated For the CW operator semi 
break sn or Tull QSK is possible 
32 Memories, An ultra 
versatile memory system allows 
storage of frequency and mode 
m each of the 32 memories Data 
may be transferred from VFQ to 
memory or from memory to VFO 
Standard Features. FM FL-44A 
455KHz high-grade SSB filter. SSB 
and FM squelch built-in marker 
unit, convenient large controls, a 
new high-visibility fluorescent 


display and HM-12 Hand Mic 
Options and Accessories, 

Voi c e svnI he sizer high st abi I i t y 
master reference crystal, a wide 
range of CW filters, an external 
IC-PS15 a PS30 power supply an 
infernal IC-PS35 power supply 
Cl 10 computer interface unit, 
ROD keyboard frequency control¬ 
ler 1C 2KI solid-state linear ampli¬ 
fier (160 — 15 meters). C-AT500 
automaiic antenna tuner IOSP3 
external speaker and 1C SM6 desk 


me 


IG-PS30 System Power Supply. 

ft it * rc PS30 25 An ip Switching Rawer Si jpf A 
ux*soiidtftes your power requirements ty Supplying 
up to fexjr preset (COM equipmm, eliminating the 
need ftv independent At jxjwcy suj plies tor each 
1 1 ie IC FS30 is designed to match all of iCOM's 

afU-ltHJTtYjl MpmfYlt 



ICOM 


^ 160 


The World System 


ICOM America. Inc.. 2112-116th Ave NE Bellevue WA 90004 / 3331 rowerwood Drive. Suite 307. Dallas TX 7523d 

ah staled specif* r ore oppo* imate and subject to change wtfhQuJ nofjcear odiigorton All ICOM roaxM sagnrtcanMv eiceea FGC ieguiot»oas limit mg spurious emiss ion 









































A/hat To 
l,ook For In A 
Phone Patch 

he best way to decide 
vital part h is right for you 
s in first decide what a 
mich sin mid do. A patch 
hould: 

■ Give complete control to 
chi' mobile, a flowing hill 
break in. operation. 

- Not Interfere with live 
normal operation of your 
base station It should 
110 I require you to con¬ 
nect and disconnect cab¬ 
les (or flip switches!! 
every lime you wish to 
use your radio as a nor¬ 
mal base station. 

* Not depend on volume or 
squelch settings of your 
radio, it should work the 
same regardless of what 
you do with these con¬ 
trols. 

* You should be able to 
hear your base station 
speaker with the patch 
installed. Remember, you 
have a base station be¬ 
cause (here are mobiles. 
ONE OF THEM MIGHT 
NEED HELP. 

* Hie patch should have 
51 a 11 d a r d f ea 111 re s a t 
no extra cost. These 
should include program¬ 
mable toll restrict (dip 
switches), tom* or rotary 
dialing, programmable 
pa 1 c h and activity 
timers, and front panel 
indicu tors of c h an nel and 
patch status. 

ONLY SMART PATCH 
HAS ALL OF THE 
ABOVE. 

Now Mobile 
Operators Can * 
Enjoy An 
Affordable 
Personal Phone 
Patch, . , 

* Without an expensive 
repeater. 

* I sing any f M iranceicei 
as a base station. 

* Hie secret is a SIM PI \ X 
rttiinpak h. The SMART 

PATCH 

SMART PATCH 
Is Easy To Install 

To install SMART PATCH. 
connect the multicolored 
computer style nbhon cable 
to mic audio, receiver 
discriminator. PIT. and 
power \ modular plume 
cord is provided for Con¬ 
ner lion to you 1 phone svs- 
tern. Sound simple? . . . 
n JS f 



With CES 51 OS A Simplex 


Autopatch, there’s no waiting 
for VOX circuits to drop. 
Simply key your transmitter 

to take control. 



SMAR' PATCH is alt you need to turn your base station into a per* 
sonal autopatch. SMART PA1CH uses the only operating system 
that gives the mobile complete control. Full break-in capability al¬ 
lows the mobile user to actually interrupt the telephone party. 
SMART PATCH does not interfere with the normal use of your base 
station. SMART PATCH works well with any FM transceiver and pro¬ 
vides switch selectable tone or rotary dialing, toil restrict, 
programmable control codes, C W ID and much more. 

To Take CONTROL with Smart Patch 
-Call 800-327-9956 Ext. 101 today. 
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How To Use 
SMART PATCH 

Placing a cal! is simple. 
Send your access code 
from your mobile (exam¬ 
ple: '73). This brings up 
(he Patch and you will 
hear dial tone transmit led 
from your base station. 
Since SMART PATCH is 
checking about owe per 
second to see if you want 
to dial, all you have to do 
is key yum iransmitlef, 
then dial the phone num¬ 
ber. You will now hear 
[he phone ring and some¬ 
one answer. Since die en¬ 
hanced control system of 
SMART PATCH is con¬ 
stantly checking as see if 
you wish to talk, you need 
in simply key your iruns- 
milter and then talk. 
ThaTs right, you simply 
key your transmitter to 
interrupt the phone line. 
The base station auto¬ 
matically stops transmit¬ 
ting aftei you key your 
mic. SMART PATCH does 
nut require any special 
tone equipment to control 
your base station. U sam¬ 
ples very high frequency 
noise present at your 
receivers discriminator to 
determine if a mobile is 
present. No words or sylla¬ 
bles ate evei lost. 


SMART PATCH 
Is All You Need 
To Automatically 
Patch Your Rase 
Station To Your 
Phone Line, 

Use SMART PATCH for: 

* Mobile for remnie base) 
to phone line via Simplex 
base, (see fig l.) 

* Mobile to Mobile via in- 
t e rt t >n 1 rec n^d ba se s I a - 
tioiis for extended range 
(see fig, 2.1 

* Telephone line to mobile 
lor remote base), 

* SMART PATCH uses 
SIMPLEX BASE STA¬ 
TION KQUIPMI NT (Ise 
your ordinary base sta¬ 
tion SMART PATCH 
does this without inter¬ 
fering w ith I he normal 
use of ynur radio. 



WARRANTY? 

YES, IH(F days of warran¬ 
ty protection. You simply 
can’t go wrung. 

An ICC type accepted 
coupler is available for 
SMART PATCH. 


Communications Electronics Specialties, Inc. 

IM>. BOX 2930, Winter Park, I lorkia 32790 

Telephone: (3(15) 645-0474 Or call toll-free (800)327-9956 

































pacesetter in amateur radio 


TS-930S “DX-traordinary 


CW, FSK, and 80 watts input on 
AM, SWR/power meter. Triple final 


TS-930S Optional Accessories 

AT-930 automatic antenna tuner, 


We call it 'DX-traordmary" because 
the TS-93QS has now become the 
favorite rig of the serious contester! 
Its superior capability for full break in 
split-frequency operation, the speed 
and convenience with which its eight 
memory channels can be accessed, 
its unsurpassed receiver dynamic 
range and its remarkable ability to 
select the desired signal during 
periods of heavy QRM. utilizing VBT, 
Slope tuning, IF Notch filtering, and 
tuneable audio filtering, have all 
combined to make this the rig that 
gives you the EXTRA EDGEJ 
The TS-930S is loaded with all 
the special features that you always 
wanted in an HF transceiver. Full 
coverage of the 160 through 10 
meter bands, including the new 
' WARC frequencies, (easily modified 
for HF MARS), plus a general cover¬ 
age receiver that can tune any fre¬ 
quency from 150 kHz to 30 MHz. 
Operation in the SSB, CW, FSK, and 
AM modes, with selectable full ot 
semi CW break-in. Ail solid-state, 
with 250 waits PEP input on SSB, 


protection circuits plus two cooling 
fans built-in. 1G~Hz step synthesized 
frequency control. Available with 
optional automatic antenna tuner 
built-in, another industry first! Dual 
digital VFO s. Eight memory chan¬ 
nels that store both frequency and 
band information, with internal bat¬ 
tery back-up. (batteries not supplied). 
Dual mode adjustable noise biankers, 
especially effective in eliminating 
"woodpecker" type interference, 

SSB IF slope tuning, for maximum 
rejection of interference. CW van 
able bandwidth, with pitch and side- 
tone control. IF notch filter, Tuneable 
audio peaking filter, Unique six digit 
white fluorescent tube digital display 
is easy onThe-eyes during those 
long contests, RF speech processor 
for higher average h ta!k-powerr SSB 


SP 930 external speaker, with select¬ 
able audio filters, YG-455C-1 (500 
Hz) t YG-455CN-1 (250 Hz), YK- 
8801 (500 Hz) CW filter. YK-88A-1 
(6 kHz) AM fitter, all plug-in type* 
SO-1 commercial stability TCXO, 
MC-60A deluxe desk microphone, 
MO80 and MOB5 communications 
microphones. MC-42S mobile hand 
microphone, TL-922A linear amplifier 
(not for CW QSK), SM-220 station 
monitor, PC-1A phone patch. 
SW-2000 SWR/power meter. 160 ~ 
6 meter, SW100A SWR/power/volt 
meter 160-2m ; HS-4. HS-5. HS-6, 
and HS-7 headphones. 

Isn't it about time you stepped 
into the winner s circle? 

More information on the TS-93QS 
is available from authorized dealers 
of Trio-Kenwood Communications, 
1111 West Walnut Street. 

Compton, California 90220. 


monitor circuit, 4-step HF 
attenuator. VOX. 

100-kHz marker 
AC power supply 

built-in, 120, 220, 

or 240 VAC* 



SpGCtficuhons 4 nd prices nr? sutyecr in change without notice or obligation 


term* 
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7-IN-1 RTTY OPERATING AID 


Indispensable. Improves any RTTV station, 

1. Crosshair LED "scape 11 Tuning Array, Makes 
tuning quick and easy with dead-on accuracy Tune 
for maximum vertical and horizontal display, 

2. Scape Adapter Mark/Space outputs for scope. 

3. Shift Indicator. LEDs Indicate 170, 425 , 850 Hz 
shift Especially useful for RTTY outside ham bands. 

4. Sharp Marie and Space Fitter*. Greatly improves 
copy under crowded, lading and weak signal condi¬ 
tions For 170 t 425; 850 Hz shifts. 

5. Norma I-Reverse Switch. Check for inverted RTTY 
without changing sidebands and relumng. 

6 Output Level Control. Adjust signal level into TU 
7. Umiter. Evens out signal variation for easier, 
smoot her copy 

Plugs Detween receiver and TU. Mark is 2125 Hz 
and Space is 2295, 2550, or 2975 Hz 10x2x6 tnches. 
Uses floating 18 VDC or 110 VAC with AC adapter, 
MFJ-1312. $9 95 

24/12 HOUR CLOCK/ID TIMER 

Switch to U hour UTC MFJ- 106 $19.95 

or 12 hour format! Bat- 

tery backup. ID timer a- | 

1 -rTs ev^ry 9 minutes EEEHxfl 1 

after reset Red 5 m * 

LEDs. Synchronizable to WWV Alarm, Snooze tunc- 
hon Minute, hour set switches PM. alarm on indica¬ 
tors, Grav/Black cabinet 5x2x3 in. 110 VAC. 60 Hz 


MFJ’S MOST ADVANCED RTTY/ASCII/AMTOR/CW COMPUTER INTERFACE HAS 
FM, AM MODES, LED “SCOPE” TUNING ARRAY, RS-232 INTERFACE, VARIABLE 
SHIFT TUNING, 170/850 Hz TRANSMIT, TRUE MARK-SPACE DETECTION. 

Hal Iron! panel sensitivity control. 

Normal/Reverse switch eliminates retuning while 
checking for inverted RTTY Speaker jack +250 
VDC loop output. 

Exir 2206 line wave generator gives phase con 
ttnuous AFSK tones. Standard 2125 Hz mark and 
2295/2975 Hz space. Microphone lines AFSK out. 

M c AFSK ground, PTT out and PTT ground 

MrJ-lZZ9 ____ .1 srtiAi ** - . „ FSK Wing for transceiver* with FSK input, 

> 1 "Tft 95 rnmnl Jtlf nafJTnVMc mmo S * 0 L C ' 64/ Vl £' 20 H» sharp 800 Hi CW filter, plus and minus CW 
I /H Complete package Includei MFJ-1229, software on tape, kev m 9 and external cw key jack 

® cables for C-64/VIC-Z0. Kantronlw loftware compatible locket 

iglneering, performance, value and future* Built-In RS-232 lnterfau.no extra cost. Exclusive HU RS-232 general purpose socket 

s MFJ s most advanced ATTY/ASCII/AMT0R/ Variable shfft tuning <ets you copy any shift allows interfacing to nearly any personal com* 

t/computer interface apart from others. between 100 and 1000 Hz and any speed (5-100 outer with most appropriate software. Available 

M i limiting) mode gives easy, trouble-free oper- WPM RTTY/CW and up to 300 baud ASCII). TTL/RS-232 lines RTTY demod out, CW demod 
on Best for general use, off-shift copy, drift* Push button for 170 Hz shift. out (TTL only), CW-JD in, RTTY In, PTT in, 

I signals, and moderate signal and DRM levels Sharp multi-pole mark and space filters give key in All signal lines are buffered and can be in- 

M i non-limiting ) mode gives superior per* true mark-space detection. Ganged pots give space verted using an internal DIP switch 
mance under weak signal conditions or when passband tuning with constant bandwidth. Factory Motif cabinet. Brushed afumfnum front, T2Vzx 
ire are strong nearby stations. adjusted trim pots for optimum filter performance, 2!/?x6 inches 18 VDC or 110 VAC with optional 

ross hair mark-space LED tuning array si mu- Multi-pole active fitter* are used for pro- AC adapter, MFJ-1312,19.95 

bs scope ellipse for easy, accurate tuning limiter, mark, space and post detection filter- Plugs between rig and C-64, VIC-20, Apple. TRS- 
jn under poor signaHo-noise conditions. Mark ing Has automatic threshold correction. This 80C, Atari, T 1-99 and other personal computers, 

3 space outputs for true scope tuning. advanced design gives good copy under ORM, Use MFJ, Kantronics. AEA and other RTTY/ 

ransmit* on both 170 Hz and 850 Hz shift. weak sionals and selective fadma. ASCIl/AMTOR/CW software 


FREE MFJ RTTY/ASCII/CW software tor C-64/VIC-2Q, 
Complete package includes MFJ-1229, software on tape, 
cables for C-64/VIC-20. 


Engineering, performance, value and future* 

sets MFJ's most advanced RTTY/ASCll/AMTQR/ 
CW computer interface apart from others, 

FM (limiting) mode gives easy, trouble-free oper¬ 
ation Best for general use, off-shift copy, drift¬ 
ing signals, and moderate signal and ORM levels. 
AM \ non-limiting) mods gives superior per¬ 
formance under weak signal conditions or when 
there are strong nearby stations. 

Crosshair mark-space LED tuning array simu¬ 
lates scope ellipse for easy, accurate tuning 
even under poor signaRo-noise conditions. Mark 
and space outputs for true scope tuning. 

Transmit* on both 170 Hz and 850 Hz shift. 


Built-in RS-232 Interface.no extra cost. 

Variable ihfft tuning .ers you copy any shift 
between 100 and 10QG Hz and any speed (5-100 
WPM RTTY/CW and up to 300 baud ASCII). 
Push button for 170 Hz shift. 

Sharp mu Ill-pole mark and spice filters give 
true mark-space detection. Ganged pots give space 
pass band tuning with constant bandwidth. Factory 
adjusted trim pots for optimum fitter performance 
Multi-pole active titters are used for pre- 
limiter, mark, space and post detection filter¬ 
ing, Has automatic threshold correction. This 
advanced design gives good copy under ORM, 
weak signals and selective fading 


MFJ ELECTRONIC KEYER | MFJ ANTENNA BRIDGE 


MFJ-407 


MFJ-407 Deluxe Electronic Keyer sends 
iambic, automatic, semi-auto or manual. Use 
squeeze, single lever or straight key. Pius/ 
minus keying. 8 to 50 WPM. Speed, weight, 
tone, volume controls On/Oft, Tune, Semi 
auto switches. Speaker. RF proof, 7xM 
inches Uses 9 V battery, 6-9 VDC or 110 VAC 
with AC adapter, MFJ-1305, $9.95. 


MFJ Antenna Bridge, Trim your an¬ 
tenna lor optimum performance quickly 
and easily Read antenna resistance up 
to 500 ohms Covers all hams bands De- 
low 30 MHz. Measure resonant fre¬ 
quency of antenna. Tells to lenghten or 
shorten antenna. Easy to use. connect 
antenna, set frequency, adjust bridge 
for metei null and read antenna resist¬ 
ance. Has frequency counter jack. Use 
as signal generator Portable, self con¬ 
tained 4x2x2 in. 9 V battery or 110 
VAC with adapter, MFJ-1312, $9,96 


MFJ 

$79 


MFJ PORTABLE ANTENNA 1 MICROPHONE EQUALIZER 

MFJ’* Portable Antenna Jets you operate 40, 

30, 20,15,10 meters from apartments, motels, 
camp sites, vacation spois, nearly any electri¬ 
cally dear location where space lor a full size 
antenna is a problem 

A telescoping whip (extend* to 54 in,) is 
mounted on self-standing 6x3xfi inch aluminum 
case. Built-in antenna tuner, field strenght me¬ 
ter, 50 feet RG-58 coax. Complete multi-band- 
portable antenna system that yiu car use near¬ 
ly anywhere. Up to 300 watts JEP, 


MFJ-1621 


UFJ r' r-l*j 


Greatly improves transmitted SSB speech for maxi¬ 
mum talk power Evens out speech peaks and valleys 
due 1o voice, microphone and room characteristics 
that makes speech hard to understand. Produces 
cleaner, more intelligible speech on receiving end 
Greatly improves mobile operation by reducing bassy 
peaks due to acoustic resonances. Plugs between mic 
and rig. 4 pin mic jack, shielded output cable. High, 
mid, low controls provide ± 12 db boost or cut at 490, 
1170. 2800 Hz Mic gain, on/off/bypass swiich 
“On" LED. 7x2x6inches 9 V battery, 12 VDC or 110 
VAC with adapter, MFJ-1312. $9,95 


ORDER ANY PRODUCT FROM MFJ AND TRY IT* NO 
OBLIGATION IF MOT DELIGHTED, RETURN WITH¬ 
IN 30 DAYS FOR PROMPT REFUND (LESS SHIPPING) 
•One year unconditional guarantee * Made in USA 
• Add $4 00 each shipping/handling ■ Call or writs 
for free catalog, over 100 products. 


MFJ ENTERPRISES, IKC. 

Box 491 Mississippi State, MS 39762 


TO ORDER OR FOR YOUR NEAREST 
DEALER. CALL TOLL-FREE 

800-647-1800. Can ecu- 323 -sees 

in Miss and outside continental USA 
Telex 53-4590 MFJ STKV 
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polish until it shines 

It was a lazy afternoon. The air was warm, the sky was blue, and a soft sea breeze wafted 
gently across the deck. The place was Martinique, and a young radio operator from the 
SS Brasil — me — had the afternoon free. In those days my call sign was WMDT (all ships used 
four letters for identification), and I was at the halfway point in my fourth trip out to sea as a radio 
operator in the U.S. Merchant Marines. 

Thinking back now, I recall the slow, undulating motion of the ship, the immense expanse of ocean, 
and the fresh smell of sea breeze created by the water splashing against the fantail. It was a wonder¬ 
ful experience for a lad of 19 to be able to visit many foreign ports, operate a high-power shipboard 
radio station (with four receivers), to receive room and board — and be paid — for the privilege! 

On that lazy afternoon I decided to visit my counterparts (radio operators) aboard the SS France 
(FNRR). I suppose it was natural to want to see what equipment and antennas they had, what operating 
procedures they used, and in general, what their life was like aboard ship. 

While the radio room on the France was larger than the Brasil's , they had about the same comple¬ 
ment of transmitters and receivers as we had aboard our vessel, plus a high-resolution TV system 
used to pipe signals throughout the ship. Although our working conditions seemed similar, our feel¬ 
ings seemed to be quite different. The radio operators (there were about six, I believe) all appeared 
to be good, close friends, and they obviously enjoyed each other's company. I couldn't help but com¬ 
pare the atmosphere aboard my ship with that of the France. Though we were all friendly while on 
duty, we went our separate ways immediately after docking — I guess you could call our style "rug¬ 
ged individualism." I found myself preferring, however, the camaraderie shown by my new-found 
friends aboard this "foreign" liner. 

What is a visit to France (or a French ship) without tasting the food? I was invited to lunch. In 
the cafeteria we enjoyed an excellent meal, several glasses of good wine, and amicable conversa¬ 
tion. But suddenly my attention focused on one of the kitchen workers. I couldn't help noticing the 
considerable effort he was applying to the polishing of his equipment. Summoning up my best French, 

I went over to him and asked why he worked so hard. Were they that strict aboard the ship? 

First he laughed. Then he became quite serious and said something that I'll probably never forget: 
"This is my job. I want to do the best I can at it. If I thought it were 'beneath me' to do this job, 
Td get another." 

I couldn't help thinking how many people I knew and had known who had what might be consid¬ 
ered very good jobs, yet complained, for one reason or another, that they should have been doing 
something else. We have so much in this wonderful country of ours. We have resources and resource- 
fullness. Our children have the opportunity to acquire an excellent education, and we have the facilities 
to train them — and ourselves — for many different interesting jobs. 

In Amateur Radio it's no different. We have the equipment, spectrum, technical resources, and 
obviously the time (just listen to some of our lengthy rag chews!) and yet I often come away from 
an evening on the air with the feeling that something's missing. We're all, it appears, "rugged indi¬ 
viduals" diligently protective of our own frequencies and thoughts, content to do the same thing 
day after day. (For those who know my operating habits, perhaps I'm a fine one to talk ... \ do 
zero in on chasing quite a bit of DX.) I guess what I'm trying to say is that I'd be very happy to see 
what we have appreciated more and used more fully. 

For my part I'm going to continue my experiments in antenna development and propagation studies, 
my two favorite technical subjects. But first I'm going to work on a more pressing problem — how 
to squeeze just two more hours into a 24-hour day. I don't think that's asking for too much. 

Rich Rosen, K2RR 
Editor-in-Chief 
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REALLOCATION OF THE TOP H ALF OF 160 METERS TO RADIOLOCATION could take place in the 
very near future. In a mid-September Notice of Proposed Rule Making, the Commission has 
proposed moving non-government radiolocation operations from their present slot between the 
top end of AM broadcast and the bottom of 160 up to 1900-2000 kHz. The shift is based on 
the WARC '79 upward expansion of AM broadcast, displacing present radiolocation operation. 

Ironically, The Importance Of Medium Frequency Radiolocation is being questioned in a 
Petition for Initiation of inquiry 7 Procedure filed by the ARRL just the day before the FCC’s 
NPRM was released. In it the League asks that the actual spectrum requirements of the 
individual radiolocation users be specified along with the actual number of such stations 
that might be active in any geographical area. Though the ARRL petition addressed the needs 
of all non-government radiolocation, it specifically asked the Commission to consider whether 
radiolocation's real needs are sufficient to justify taking over the 1900-2000 kHz slot. 

The League Has Now Petitioned The FCC To Withhold Consideration of the reallocation docket 
until after it considers the League's Inquiry Procedure petition. 

A BILL STRENGTHENING FEDERAL LAW ON MALICIOUS INTERFERENCE has been introduced in the 
U.S7 Senate by Barry - Goldwater, K7UGA. In his bill, S-2975, Sen. Goldwater would make any 
operator of equipment used to maliciously interfere with any form of radio communications 
(or radar) subject to Section 501 of the Communications Act if he continues after receipt 
of written notice to stop. Section 501 provides for fines up to $10,000 and two years in 

prison; under present law the fine for malicious interference is only $500. In addition, 

the equipment used to generate the malicious interference could also be siezed. 

RELIEF OF AMATEUR OPERATIONS FROM STATE AND LOCAL REGULATION is being sought by the ARRL. 
The League has asked the FCC to issue a "Declaratory Ruling ofLimited Federal Preemption 
of State and Local Regulation of Amateur Radio Station Installation and Operation," to spell 
out just what limitations local and state authorities could place over federally-licensed 
Amateurs. A similar request regarding local regulation of TVRO satellite dishes was filed 
some time ago by United States Communications, Inc. 

Comments From Concerned Amateurs, Particularly Those who've had problems with local 
regulators^ are being sought by the Commission. An original and four copies should go to 

the Secretary, FCC, 1919 M St., NW, Washington, D.C. by November 9; refer to PRB-1. A copy 

of those Comments, along with any supporting documentation, would also be very helpful to 
the ARRL in its efforts. USCI's proposal on behalf of TVRO owners has generated strong 
opposition from a number of governmental organizations, and it's almost certain they'll 
resist the League's request with equal fervor. 

THOUGH THERE'S BEEN NO REAL CHANGE IN THE 220 MHZ SITUATION since last month's 
Presstop, there have been some interesting developments. ,f 2?0 Notes" Publisher K9XI has 
requested a Congressional investigation of the FCC's Office of Science and Technology, 
based on concerns that the OST may have been improperly involved in the STI petition that 
asked for reallocation of the 220-222 MHz slot to ACSB. "Westlink" reports Congress is 
getting plenty of mail on the subject, with Sen. Goldwater's office receiving about a 
thousand letters from concerned Amateurs and California Senator Pete Wilson almost 400. 

WA2MCT's Petition To Permit Novices All-Mode 220 Privileges has been denied and dis- 
missed by the FCC. In denying the petition Private Radio Bureau Chief Bob Foosaner 
noted that both the FCC and National Telecommunications Information Administration (NTIA) 
are conducting on-going studies of future 216-225 MHz uses, so it is "not appropriate to 
consider petitions which could have a major impact on the 220 MHz band..." at this time. 

A.SPREAD SPECTRUM FREQUENCY HOPPING 2-METER BEACON IS NOW ON THE AIR from Falls Church, 
Virginia. Start and stop frequencies are 144.5 and 14/.7 MHz, on a T5 -kHz spaced pseudo¬ 
random pattern. It's transmitting MCW on narrow band FM with a hop rate of 10 hops per 
second, sending a series of Vs followed by the station ID. Contact N4EZV for details. 

EXTENSIVE CHANGES IN THE VEC PROGRAM HAVE BEEN PROPOSED by W6NLG on behalf of the Sunny- 
vale VEC Amateur Radio Club, the newly appointed California VEC. They’d like the prior 
notification requirement relaxed, and more leniency with respect to the exams Advanced 
class VE's can administer. They'd also limit any VEC to a maximum of 3 call areas, to 
provide for local control. An RM number has not been assigned at the present time. 

It Appears The FCC May Let The VEC Program Run As Is for the time being, until both 
it and the participants nave enough experience to know what (if any) real bugs it has. How¬ 
ever, it may act favorably on RM-4835, which would shorten the delay period for retaking a 
failed exam from the present 30 days to 7, despite ARRL opposition. 

ARIZONA IS ADOPTING 20 KHZ SPACING ON 2 METER'S TOP END , effective immediately. No 
more "odd digit" coordination foY _ either new repeaters or for changes in existing machines 
will be permitted, and a statewide program to move all odd digit systems will begin soon. 

AN NPRM TO IMPLEMENT VARIOUS WARC BANDS IS DUE for FCC release very soon, possibly before 
this sees print. It k s expected to include 24 and 902 MHz as well as 10 MHz (still operating 
under temporary authorization), and probably other WARC changes as well. 
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« Kantronics 


Challenger Terminal Untf 



Kantronics Quality at a\^,P 0 ckouf Price 


The new Kantronics 
Challenger makes you the 
winner with superior 
performance at a knockout price. 
The Challenger terminal unit is 
designed for RTTY/ASCII/ 
'AMTOR operation with any of 
the Kantronics software 
programs. Compare our 
specifications with the 
competition* then check the 
price. 

Challenger's four pole 
switched capacitance filter gives 
sensitivity and selectivity found 
in units costing much mare. And 
with only 5mvRMS of audio 
required to drive Challenger, you 
can really chase the weak 
signals. With features like Scope 
Outputs, Direct FSK or Crystal 
Controlled AFSK. and an 
Extruded Aluminum Case, you 
know this is Kantronics quality. 


$ 99.95 

If you really want to work 
RTTY/ASCII/AMTGR without 
breaking the budget, get 
Challenger and a Kantronics 
software program, Kantronics 
currently offers programs for 
Apple. Atari. TRS-80C, VIC-20. 
11-99, and Commodore 64 
computers. 

Kantronics Software 

Ham soft — Send /Receive CW, 
RTTY, ASCII * Split Screen 
Display * Message Ports ★ Type- 
Ahead Buffer * Printer 
compatibility. 

Hamtext — Includes all features 
of Hamsoft plus Text 


Editing* Receive Message 
Storage * Variable Buffer 
sizes * Diddle * Word 
Wraparound *Time and Text 
Transmission. 

Hamsoft/Amtor — Includes all 
features of Hamsoft plus 
communication in all three 
modes of AMTOR. 

Amtorsoft — Includes all the 
features of Hamtext but is for use 
with AMTOR ONliY. The Apple 
program is available only as a 
Hamtext / Amtorsoft 
combination. 

Supertap — Receive Only CW. 
RTTY, ASCII. AMTOR* Decode 
inverted, bit inverted, and 
unusual bit order * Multiple line 
display * ‘SCOPE" feature for 
baud rate measure. 


Specifications 


Input Filter - Four pole Switched Capacitance Filter 
with 170Hz Shift RTTY bandwidth of 260Hz nominal 
Copies any shift. 

Audio input — Minimum level 5mvRMS. Input 
impedance is 600 ohms unbalanced. Accepts baudot or 
ASCII code up to 300 baud. Max input level is 12VRMS 

AFSK Output — Crystal controlled, Mark-2125Hz; Space- 
2295Hz (170 shift). Level iOOmvpp (35mvRMS) standard. 
Optional 500mvpp (l75mvRMS). Output impedance 600 
ohm unbalanced, 

FSK Output — Open Collector *40 VDC Max. Polarity can 
be reversed. 

Scope Output — H1K ohm output impedance. 


FTT Output — Open Collector *40 VDC Max, 

Computer Connection — TTL Compatible, Inputs also 
HS232 level compatible 

Power Requirements — I I to 15 VDC £ 12VDC nominal) 
75m a 

Construction — Precision Extruded Aluminum Alloy 
Case 

Dimensions — 1,9"H x 5.9"W x 7"D 
Weight — 14ft lbs. 

mi Kantronics 

1202 E. 23rd Street 
Lawrence, Kansas 66044 
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FRESH STOCK- 

NOTSURPLUS 

TESTED - FULLY GUARANTEED 


2-30MHz 12V C 

= 28V) 


P/N 

Rating 


Ea 

Match Pr 

MRF406 

20W 


$14.50 

$32.00 

MRF412 

80W 


18.00 

40.00 

MRF412A 80W 


16.00 

40.00 

MRF421 

100W 


25.00 

54.00 

MRF421C 110W 


27.00 

58.00 

MRF422* 

150W 


36.00 

82.00 

MRF426* 

25W 


17.00 

40.00 

MRF426A* 25W 


17.00 

40.00 

MRF433 

13W 


14.50 

32.00 

MRF435* 

150W 


42.00 

90.00 

MRF449 

30W 


12.00 

27.00 

MRF449A 30W 


11.00 

25.00 

MRF450 

50W 


12.00 

27.00 

MRF450A SOW 


12.00 

27.00 

MRF453 

60W 


15.00 

33.00 

MRF453A 60W 


15.00 

33.00 

MRF454 

80W 


16.00 

35.00 

MRF454A 80W 


16.00 

35.00 

MRF455 

60W 


12.00 

27.00 

MRF455A 60W 


12.00 

27.00 

MRF458 

80W 


18.00 

40.00 

MRF460 

60W 


16.50 

36.00 

MRF475 

12W 


3.00 

9.00 

MRF476 

3W 


2.50 

8.00 

MRF477 

40W 


13.00 

29.00 

MRF479 

15W 


10.00 

23.00 

MRF485* 

15W 


6.00 

15.00 

MRF492 

90W 


18.00 

39.00 

SRF2072 

75W 


15.00 

33.00 

CD2545 

SOW 


24.00 

55.00 

Selected High Gain Matched Quads Available 


VHF TRANSISTORS 


Type 

Rating 


Ea. 

Match/Pr 

MRF221 

15W 


$10.00 

— 

MRF222 

12W 


12.00 

— 

MRF224 

40W 


13.50 

$32.00 

MRF231 

3.5W 


10.00 

— 

MRF234 

25W 


15.00 

39.00 

MRF237 

1W 


2.50 

— 

MRF238 

30W 


12.00 

— 

MRF239 

30W 


15.00 

— 

MRF240 

40W 


16.00 

— 

MRF245 

80W 


25.00 

59.00 

MRF247 

80W 


25.00 

59.00 

MRF260 

5W 


6.00 

— 

MRF264 

30W 


13.00 

— 

MRF492 

70W 


18.00 

39.00 

MRF607 

1.8W 


2.60 

— 

MRF627 

0.5W 


9.00 

— 

MRF641 

15W 


18.00 

— 

MRF644 

25W 


23.00 

— 

MRF646 

40W 


24.00 

59.00 

MRF648 

60W 


29.50 

69.00 

SD1416 

80W 


29.50 

— 

SD1477 

125W 


37.00 

— 

2N4427 

1W 


1.25 

— 

2N5945 

4W 


10.00 

— 

2N5946 

10W 


12.00 

— 

2N6080 

4W 


6.00 

— 

2N6081 

15W 


7.00 

— 

2N6082 

25W 


9.00 

— 

2N6083 

30W 


9.50 

— 

2N6084 

40W 


12.00 

29.00 


TMOS FET 



MRF137 

30W 


$22.50 

— 

MRF138 

30W 


35.00 

— 

MRF140 

150W 


92.00 

— 

MRF150 

150W 


80.00 

— 

MRF172 

80W 


65.00 

— 

MRF174 

125W 


88.00 

— 

Technical Assistance 

& 

cross-reference 

information on CD, PT 

RF. SRF , 

SD P/Ns 

Call Engineering Dept. 


(619) 744-0728 


RF Parts Catalog Available 
OEM & Quantity Discounts 

tS 231 

Minimum Order $20 

Add $3.50 Shipping 

WE SHIP SAME DAY 


C.O.O./VfSA/MC 

ORDERS ONLY: 

800-854-1927 










comments 

wait for the mailman 

Dear HR: 

Thanks for bringing VHF and UHF 
out of the dark ages and into the 
daylight. As I sat here carefully cutting 
out WIJR's article on propagation, 
(July, 1984) it occurred to me that it's 
the best primer I've ever read. The arti¬ 
cle now has a home on my research 
book shelf right next to authorities 
such as Natural Electromagnetic 
Phenomena, Electronic Density Pro¬ 
files in the Ionosphere and Exosphere, 
and other noteworthy journals and 
papers. 

WB3BGU's series on VHF and UHF 
Antenna Design (May-October, 1984) 
helps clear the smoke screen on design 
that has snowed hams for years. I have 
built and put up some large arrays over 
the years; Stan's notes are the best 
guide ever written for hams. 

Since Rich Rosen took over as 
Editor-in-Chief, ham radio has moved 
to the number 1 position on my wait- 
for-the-mailman list. Keep up the great 
work. 

Sid Liberman, WA2FXB 
Woodbridge, New Jersey 


Model 28 printer 

Dear HR: 

I have a TRS80 Color Computer,™ 
Kantronic Software, and an MFJ 
TU-1224. I'd like to use my Mode) 28 
as a printer. Can someone out there 
show me how? 


John L. Gill 



Duda Road 


House Springs, Missouri 63051 


cheers 

Dear HR: 

Regarding your July, 1984 editorial, 
"The Number 1 Question," thanks! 
Not exactly for spelling out how to 
write a magazine article, but for an¬ 
nouncing the birth of the "Superduper 
Louden-Boomer Metal Noodle." We in 
this area are using the "new and im¬ 
proved" version with extraordinary 
results and will shortly — yesterday, I 
believe — come out with an even more 
versatile one —the DASH 2 — on 
which I would be glad NOT to write a 
technical paper. 

Seriously, though, I enjoy ham radio 
very much. Keep up the good work! 

Frank Brumett, WB4CIZ 
Lexington, Kentucky 

wideband VCO design 

Dear HR: 

Your July, 1984, issue came just in 
time. I was showing my students how 
to use the Smith chart for finding the 
length of a transmission line to act as 
an inductor and I wanted a circuit to 
build. Alan Victor's article on wide¬ 
band VCO design was just what I 
needed. 

The circuit was easy to build, and 
because the resonator is shielded, it 
was immune to handling by the stu¬ 
dents. I was able to vary the frequen¬ 
cy of the Colpitts oscillator throughout 
the FM radio band for the students to 
hear. This circuit helped my students 
in applying theory to a practical 
application. 

Joe Avampato, W8DKR 
Fort Mill, South Carolina 


In the May, 1984, article, “Remote-controlled 
40, 80, and 160-meter Vertical," reference 
was made to 4-inch O.D. irrigation pipe. 
Local inquiries produced the following infor¬ 
mation: 4-inch aluminum irrigation pipe with 
0.050 inch wall is available in lengths up to 
40 feet from Larchmont Engineering, P.O. 
Box 66, 11 Larchmont Lane, Lexington, 
Massachusetts 02173. The price is $2.38 per 
foot; other sizes are available. (Check your 
local phone book for additional sources.) 

For additional sources of Ledex, also 
specified in W7LR's article, send an SASE 
to ham radio, Greenville, New Hampshire 
03048. 

Editor 
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Cards and plaque courtesy W6TC 


3CX800A7. 


2V* inches (6.35 cm) high. Cool¬ 
ing requirements are modest 
and a matching socket, air 
chimney and anode clamp are 
available. 

A data sheet and more Informa¬ 
tion is available from Varian 
EIMAC. Or the nearest Electron 
Device Group sales office. Call 
or write today. 

Varian EIMAC 
301 Industrial Way 
San Carlos, California 94270 
Telephone: 415’592-1221 


Varian EIMAC continues to com¬ 
mit its development of reliable 
tubes for HAM radio. 

The new, rugged 3CX800A7 
power triode provides 2 kW PEP 
input for voice service or 1 kW 
cw rating up to 30 MHz. Two 
tubes will meet the new, higher 
power ratings authorized by the 
FCC. 

Designed for today's low profile, 
compact linear amplifiers, the 
3CX800A7 powerhouse is only 
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TS-430S “Digital DX-terity!” 







Digital DX-terity...that outstanding 
attribute built into every KENWOOD 
IS-4303 that lets you OSY from 
band to band, frequency to fre¬ 
quency. and from mode to mode 
with the speed and ease that will 
give you a dominant position in DX 
operations. 

KENWOOD'S TS-430S, a revo¬ 
lutionary, ultra-compact, HF trans¬ 
ceiver has already won the hearts 
of radio Amateurs the world over, 
it covers 160-10 meters, including 
the new WARC bands (easily modi¬ 
fied for HF MARS). Its high dynamic 
range receiver tunes from 150 kHz- 
30 MHz. it utilizes an innovative UP 
conversion PLL circuit for superior 
frequency stability and accuracy. 
Two digital VFO's allow fast split- 
frequency operations. A choice of 
USB, LSB, CW, or AM. with FM 
optional, are at the operators finger¬ 
tips. AH Solid-state technology per¬ 
mits inputs of 250 watts PEP on 
SSB, 200 watts DC on CW, 120 
watts on FM (optional), or 60 
watts on AM. Final amplifier 
protection circuits and a 
coolmg fan are built-in. 



Eight memories store frequency, 
mode, and band data, with Lithium 
battery memory back-up. Memory 
scan and programmable automatic 
band scan help speed up opera¬ 
tions, An IF shift circuit, a tuneable 
notch filter, and a Narrow-Wide 
switch for IF filter selection help 
eliminate ORM. It has a built-in 
speech processor, A fluorescent 
tube digital display makes tuning 
easy and fast. An all-mode squelch 
circuit, a noise blanker, and an RF 
attenuator control help clean up the 
signal. And there's a VOX circuit, 
plus semi-break-in, with side-tone. 
All-in-all, it just could be that the 
expression ‘Digital DX-tenty" *$ a bit 
of an understatement 
TS-430S Optional Accessories: 

In typical KENWOOD fashion, there 
are plenty of optional accessories 
for this great HF transceiver There 
is a special power supply, the 
PS-430. An external speaker, the 
SP-43Q, is also available. And the 
MB-430 mounting bracket is avail¬ 
able for mobile operation. The 


H 











AT-250 automatic antenna tuner was 
designed primarily with the TS-4303 
in mind, and for those who prefer to 
"roll their own" the AT-130 antenna 
tuner is available. The FM-43G FM 
unit is available for FM operations. 
The YK-88C (500 Hz) or YK-88CN 
(270 Hz) CW fitters, the YK-88SN 
SSB filter, and the YK-88A AM filter 
may be easily installed for serious 
DX-ing. An MC-60A deluxe desk 
microphone, MC-80 and MC-85 
communications microphones, an 
MC-42S mobile hand mic., and an 
MC-55 8-pin mobile microphone, 
are available, depending on your 
requirements. TL-922A linear ampli¬ 
fier (not for CW QSK), SM-220 sta¬ 
tion monitor, PC-1A phone patch, 
SW-2000 SWR/power meter 160*-6 
meter. SW100A SWR/power/volt 
meter 160-2m ( HS-4. HS-5, HS-6, 
HS-7 headphones, are also available. 

More information on the TS-4303 
is available from authorized dealers 
of Trto-Kenwood Communications. 
1111 West Walnut Street, 

Compton, California 90220. 
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TS-711A Multf-function 
all-mode 2 m transceiver. 

TheTS-7HA 2 m all-mode 
transceiver is ihe perfect 
base station unit I! features 
Kenwood's innovative D C S, 
circuitry that allows your 
TS-711A to respond only to 
signals that include a pre- 
selected digital code, The 
system recognizes 100.000 
different 5 digit codes, making 


it possible for each station io 
have Ils own "unvote call' 
"group call!* or "common car 
code Built-m dual digital VFO’s 
provide commercial-grade he 
quency stability through the 
use of a TCXO (Temperature 
Compensated Crystal Oscii 
tator), The new fluorescent 
multi-function display shows 
frequency, RIT shift, VFO A/B. 
SPLIT, ALERT, repeater offset, 
digital code, call sign code 
and memory channel 4u muiiL 
1 unction memories store trc 



quency, made, repeater offset 
and tone. It has programmable 
scan* memory scan, and mode 
scan, The Auto-mode function 
automatically selects the cor¬ 
rect mode for the frequency 
being used. When a mode 
key is depressed, an audible 
“beeper*' announces mode 
identification in International 
Morse Code. 

The TS- 711A has all-mode 
squelch, noise blanker, speech 
processor (SSB, FM), IF shift, 
RF power control, alert, and a 


unique channel Qutck-Slep 
tuning that varies tuning char¬ 
acteristics tram conventional 
VFO feet to stepping action 
when CH.Q switch is depressed 

Optional accessories: 

• CD-tO Call Sign Display 

• TLI-5 CTCSS Tone Unit *Vh t 
Voice Synthesizer • MC-60A 
Deluxe Desk Mic * MG-80 
Desk Mic • MC-65 Desk Mic 

• SP-43G External Speakers 

• MB-4 30 Mobile Mount 

• PG v'J DC Cubic 
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TS-670 All-mode 
"Quad Bander! 9 

The IS 670 *Qua#j Bander 
Is a unique all inode trans¬ 
ceiver that covers the 6 meter 
VHF band and the 10.15 and 
40 meter HF bands FM opera¬ 
tion may be added with the 
optional FM-4 30. Key features 
include dual digital VFQ's. 80 
memory channels, memory 
scan, anci programmable band 


scan Direct keyboard fre¬ 
quency selection allows you lo 

I enter a frequency to either VFO 
or to a memory channel using 
the 10-button key pad on the 
front panel The 2 color fluo¬ 
rescent tube display indicates 
frequency tu Ihe nearest 
tOO Hz ttO Hz modifiable) and 
includes LED indicators that 
signal the specific functions m 
use. The optional GCH0 gen¬ 
eral coverage receiver unit 
allows continuous tuning horn 
500 kHz to 30 MHz. The VSd 

_ u 


voice synthesizer unit \$ another 
popular option available. All 
this plus iF shift, alt-mode 
squelch. CW semi-break-in wilh 
Je tone, narrow-wide filter 
selection, notse blanker, and 
R,F. attenuator make the TS-6 70 
*Guad Bander the next trans 
ceiver you should own 1 

Optional accessories: 

• GC-10 General Coverage 
Unit. 500 kHz to 30 MHz * VS-1 
Voice Synthesizer • FM 430 
FM Unit • YK B8C 500 Hz CW 


Filter • YK-88CM 270 Hz CW 
Filter * YK-88A‘6 kHz AM Fjller 

• PS-430 DC Power Supply 

• KPS* 7A DC Power Supply 

• MC-60A Deluxe Desk Mk 

• MC -80 Desk Mic *MC-85 
Multi Function Desk Mic 

• VOX-4 VOX Unt! 

More informal ion on the 
TS-7IIA and TS 670 is avail¬ 
able from authorized dealers of 
Trio ‘Kenwood Communications, 
till West Walnut Street. 
Compton CA 90220. 


Specrfrarloru and prices arc subioct to change WlftOvf HOlfC* q* obligation 
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gets you the world's first 
handheld digital/analog 
multimeter with "Touch Hold" 

The Fluke 77 

Its unique “Touch Hold"** function 
automatically senses and holds readings, 
leaving you free to concentrate on posi¬ 
tioning lest leads without having to watch 
the display. 

Then, when you have a valid reading, it 
signals you with an audible beep. 

The Fluke 77 is perfect for those test 
situations where accessibility is a problem 
or when extra care is needed for critical 
measurements. 


It's the top model in the world cham¬ 
pion Fluke 70 Series line — the first 
industrial quality autoranging multimeters 
to combine digital and analog displays. 
These tough. American-made meters fea¬ 
ture a three-year warranty and 2000+ 
hour battery life. 

So call now for the complete story on 
the Fluke 77 with "Touch Hold." Because 
if you don't deserve the world’s tirst, who 
in the world does? 

For the name of your distributor or a 
tree brochure, call our toll-free hotline 
anytime 1-800-227-3800, Ext. 229. 

From outside [he U.S. call V402-496-1350, Ext 229. 


FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 


FLUKE 73 
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Your wisest choice in 
automatic dish positioners. 

To learn more about the finest 
in low cost, high performance 
dish positioners, contact... 

ELECTRO-COM 


Features 

• Economical 
■ Lock and Key 
• On-Off Switch 
• 36 volt DC motor 
• Precise positioning 

• 10 Turn potentiometer 

• Analog Micro Systems 

• 1 year limited warranty 

• State-of-the-art circuitry 
• 18” Saginaw Acme actuator 

• LED to indicate dish movement 
• Modern, attractively styled control box 
• Dial control always showing dish location 

5512 Savina Avenue • Dayton, Ohio 45415 • Phone (513) 832-2937 


More Details? CHECK-OFF Page 158 
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quiet! preamp at work 


Understanding preamplifiers 
means understanding 
all the important parameters 
of receiver performance 


For years, the standard technique employed by 
Radio Amateurs to improve receiver sensitivity has 
been to precede their receivers with one or more 
stages of preamplification. Invariably a preamplifier 
that performs well on the bench will actually degrade 
the actual on-the-air system sensitivity. This article ex¬ 
plores the relationship between gain, noise figure, 
bandwidth, distortion, and sensitivity in an attempt to 
answer the classic preamp question, "If a little is good, 
is a lot better?" 

sensitivity 

Sensitivity is a measure of the weakest input signal 
that will produce a specified output signal-to-noise 
ratio. We can quantify receiver performance in terms 
of minimum discernible signal sensitivity, which is the 
input level producing an output signal-to-noise ratio 
of unity; tangential signal sensitivity , which gen¬ 
erally refers to the input level needed to produce an 
output signal-plus-noise to noise ratio of 6 dB or the 
RF level required to produce a detected signal which 
is 8 dB above the RMS noise level 1 ; or threshold , 
which refers to the input amplitude required to pro¬ 
duce a specified level of receiver quieting and is fre¬ 
quently employed in FM systems. All of these sensitiv- 


I ity measures are a function of the receiver circuitry's 
internally generated noise, bandwidth, and distortion. 

Of these three parameters, the receive bandwidth 
can be considered fixed for a given application, and 
would ideally be wide enough to pass all the modula¬ 
tion sidebands of the desired signal, yet sufficiently 
narrow to exclude both background noise and any 
adjacent-channel signals. Because the response band¬ 
width of modern receivers is established primarily in 
the IF stages, it is relatively independent of the param¬ 
eters of any preamplifier employed. 

Both noise and distortion, on the other hand, are 
very much influenced by preamplifier performance. 
Most Radio Amateurs are now aware that preamplifier 
gain, by itself, does not necessarily assure an improve¬ 
ment in receiver sensitivity. Rather, to be beneficial 
in a system, the preamplifier must generate an inter¬ 
nal noise level significantly lower than that generated 
by the receiver it precedes. The noise relationships in 
a cascade of stages are quantified by the now-familiar 
Friis Equation. 2 A well-known rule of thumb derived 
from the Friis Equation is that if a preamp's gain ex¬ 
ceeds by at least 10 dB the noise figure of the receiver 
it precedes, the noise performance of the preamplifier 
will dominate the cascade. 

Yet the above relationship serves merely to confuse 
the Amateur who measures a new preamp at a region¬ 
al VHF Conference at, say, 3 dB noise figure for 15 
dB gain, brings it home, installs it in front of a 10 dB 
noise-figure receiver, and finds its sensitivity actually 
degraded. What has been overlooked? Probably the 
effects of distortion. 

distortion 

A linear amplifier is one whose output signal is an 
exact replica of the input signal, measured in either 

By H. Paul Shuch, N6TX, 14908 Sandy Lane, 
San Jose, California 95124 
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fig. 1. Two-tone intermodulation distortion test 
configuration. 



fig, 2. Typical intermodulatioro distortion spectrum display. 
Note the next pair of " signals" <IMDI are 20 dB down from 
the primary two-tone output, 


the time or frequency domains, differing only in its in¬ 
creased amplitude. Try as we might, we cannot build 
truly linear amplifiers in the real world. Any non¬ 
linearity introduced by an amplifier will manifest itself 
as a deviation from sinusoidal response when viewed 
in the time domain, or as the generation of new fre¬ 
quencies when measured in the frequency domain. 
In a receive preamplifier, as in any non-linear device, 
the distortion products generated are integer multiples 
(harmonics) of the input frequency, plus their various 
sums and differences. Normally these distortion prod¬ 
ucts would not degrade receiver sensitivity, as they 
would fall outside of the receiver's passband. Rare, 


however, is the receiver to which only a single input 
signal is applied. In our crowded spectra, we can an¬ 
ticipate countless signals of varying amplitudes within 
the passbands of our preamplifiers, only one of which 
(at a time) can be said to constitute "signal." All poten¬ 
tially interfering waveforms must, from a communica¬ 
tions standpoint, be classified as noise. 

It is these multiple input signals that give rise to both 
intermodulation (mixing of in-band signals) and cross- 
modulation (mixing of signals from in-band with out- 
of-band) distortion. When the harmonics of one signal 
mix with the harmonics of another, the resulting distor¬ 
tion products can fall within the receiver passband, 
degrading sensitivity. 

dynamic range 

Neglecting distortion effects, the weakest signal to 
which a receiver can respond is a function of its band¬ 
width and noise performance. If the multiple input sig¬ 
nals applied to a receive system are all relatively low 
in amplitude, their distortion products may fall below 
this sensitivity limit, and be negligible. But if the in¬ 
put signals are of sufficient amplitude, their distortion 
products may appear strong enough to degrade recep¬ 
tion of the desired signal. Thus, noise figure of a re- 
ceiver generally determines the weakest signal to 
which it can respond. Maximum spurious free input 
signal, a function of a receiver's linearity, establishes 
an upper limit for the range of signal amplitudes to 
which the receiver can respond without generating 
perceptible distortion. The difference between sensi¬ 
tivity and maximum spur-free input levels is called 
spurious-free dynamic range, and represents a primary 
limitation in receiver performance. 

Dynamic range is generally degraded by the addi¬ 
tion of a preamplifier in front of a receiver. Although 
the low inherent circuit noise of a preamplifier may 
significantly improve minimum discernible signal sen¬ 
sitivity, degradation occurs because any additional 
gain in a system increases the amplitude of the desired 
signal, but increases the amplitude of the distortion 
products at an even greater rate, diminishing the max¬ 
imum spurious-free input signal level. Thus, at least 
with respect to preamplifier gain, the old axiom, "If 
a little is good, a lot is better" can get us into trouble. 
Preamplifiers should be used only when actually nec¬ 
essary to improve weak-signal performance, and then 
only with as much gain as is actually necessary to 
establish the required system noise performance. 

Even so, preamplifiers can result in a net degrada¬ 
tion in system sensitivity. Some preamps are worse 
than others in this respect; as far as dynamic range 
is concerned, not all preamps are created equal. We 
need to measure and quantify their dynamic range, 
as well as their noise figure, in order to accurately pre¬ 
dict their impact on system performance. L/ y ► 
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-> ihd.BAS <-- 

R«y. A, 24 
by N6TX 

COPYRIGHT (C) 1984 


M*y "84 


MICROCOMM 


Deterain«( Spurloua-Free Dynan 
Spectrun Analyser Two-Tone 1MD 


1c Range froa 
Heeeureaente 


CL8t$ 

PRINT 
PRINT 
PRINT 
PRINT " 
INPUT “ 

IF PR$-*P" 
PRINT CLR$ 
PRINT “YOU 
GOTO 120 


CHR$(26) ' 
CLR$ 

"DO YOU WISH 


OR PR$- 


Define* Clear-Screen String 


OUTPUT ROUTED TO; 


or 

"P" 


OR 


PRINTER 
SCREEN 
PR $S" 


MUST RESPOND WITH 


(P)’ 

(S)";PR$ 
OR PR$-"#‘ 

OR 'S'” : 


GOTO 200 


PRINT 


PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
INPUT 
INPUT 
INPUT 
INPUT 
INPUT 
1 3-TONES 
MDS - NF 
INMAX - 
RANGE - 


CLR$ 

"TONES -- 


LKO 


FOR TWO-TONE OUTPUT SPECTRUM AS 


PRINT 

INDICATED 


ENTER Two-Tone Output Amplitude, in dBm 
ENTER Third-Order 1MD Amplitude, in dBm 
ENTER System Gain, in dB 

ENTER System Noise Figure, In dB 

ENTER System Bandwidth, in kHz 

+ ((TONES - IMD) I Z) 

- 144 + 10*(LOG(BW)/LOG(10)) 

((2/3)*(I3-GAIN))+(MDS/3) 

INMAX - MDS 


ABOVE, 
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, IMD 
.GAIN 
NF 
BW 


PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 


CL R $ 

"INTERMODULATION 
: PRINT 
USING "ttfl.t 


ANALYSIS BY MICROCOMM' 


US INC 


d Bm 


####.# dBm --> 


I ! 


; TONES 


IMD 


: PRINT 
USINC "SYSTEM 

USING "SYSTEM 
USING "SYSTEM 


CA I N 

NOISE FIGURE 
BANDWIDTH 


- HH 

- ####. 
- Htl. 


dB" 

dB" 

kHz 


; GAIN 
; N F 
' . BW 


USING "OUTPUT THIRD ORDER INTERCEPT POINT 
USING "MINIMUM DISCERNIBLE INPUT SIGNAL 
USING "MAXIMUM SPVRIOUS-FREE INPUT SIGNAL 


HH.t 

####.# 

HH.t 


dBm' 

dBm' 

dBm' 


590 
600 
6 10 

PRINT 

USING "SPURIOUS-FREE 

DYNAMIC RANGE 

- tttt.t dB 

IF PR$ 

-"S" OR PR$-"s 

” THEN 

GOTO 800 



6 20 
630 

LPRINT 

LPRINT 

"INTERMODULATION ANALYSIS BY 
: LPRINT 

MICROCOMM" 

64 0 
650 
660 
670 

L PRINT 
LPRINT 
LPRINT 
LPRINT 

USING " HH.t 

d B a - 

-> 

) 1 
t 1 

1 1 
i 1 

TONES 

680 

LPRINT 

USING "####.# 

d B tn - 

-> 1 

1 1 

" j IMD 

690 

LPRINT 



1 

I 1 

" 

7 00 

7 10 

LPRINT 

LPRINT 

: LPRINT 


-- - 



720 

LPRINT 

USING "SYSTEM 

GAIN 

- 

####.# 

dB" ; GAIN 

7 30 

LPRINT 

USING "SYSTEM 

NOLSE 

FIGURE - 

HH.t 

dB";NP 

740 

750 

LPRINT 

LPRINT 

USING "SYSTEM 

BANDWIDTH 

####.# 

kHz" ;BW 


; n 

; MDS 
;INMAX 
RANGE 


USINC 

USING 

USING 

USING 


lPRINT 
LPRI NT 
L PR I NT 
LPRINT 
L PR I NT 
LPRINT 
LPRINT 
LPRINT 


PRINT : PRINT 
INPUT "TYPE (return! 
IF D$ - "Q" OR D$ - ' 
GOTO 100 


OUTPUT THIRD ORDER INTERCEPT POINT 
MINIMUM DISCERNIBLE INPUT SIGNAL 
MAXIMUM SPURIOUS-FREE INPUT SICNAL 
SPURIOUS-FREE DYNAMIC RANCE 


HH 

Hit 

HH 

HH 


dBm"; 13 
dBm " ;MDS 
dBm";INMAX 
dB";RANGE 


TO 

q" 


CONTINUE, 
THEN GOTO 


"Q" 

8 50 


TO QUIT ",D$ 


760 
770 
780 
790 
792 
794 

7 96 
798 
800 

8 10 
8 20 

8 30 
840 
850 
860 
870 
880 
890 ' 

900 'MINIMUM DISCERNIBLE SIGNAL 
910 ' 

920 'OUTPUT INTERCEPT POINT 
930 ' 

9 40 'MAXIMUM INPUT SIGNAL LEVEL - (2/3) * (INTERCEPT - GAIN) + (M. D. S. /3> 

950 ' 

960 'SPURIOUS FREE DYNAMIC RANGE - MAXIMUM INPUT - MINIMUM DISCERNIBLE SIGNAL 
9 70 ' 

980 ' 

990 '- 

1000 END 


EQUATIONS EXECUTED 


-174 dBm/Hz + NF (dB) + 10 * LOG BW (Hz) 
P (tones) + [ P (tones) - P (imd) j / 2 


fig. 3. CP/M BASIC language program listing to determine 
spurious-free dynamic range from spectrum analyzer two- 
tone IMD measurements. 

gain compression 

Inferences about an amplifier's dynamic range can 
be drawn by applying to its input a single signal of 
varying amplitude and observing the amplitude pres¬ 
ent at the output. In its linear region, the amplifier will 
produce a 1-dB change in output signal amplitude for 
every 1-dB change in the applied signal. That is, the 
gain of the amplifier is independent of applied signal 
level. But as the upper limit of dynamic range is ap- 
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-6.0 dBm —> 


-26.0 dBm 


J 


I 

I 

I 

J 

I 


I 


SYSTEM GAIN - -6.0 dB 

SYSTEM NOISE FIGURE - 7.0 dB 

SYSTEM BANDWIDTH - 2.4 kHz 

OUTPUT THIRD ORDER INTERCEPT POINT - 4.0 dBm 

MINIMUM DISCERNIBLE INPUT SIGNAL - -133.2 dBm 
MAXIMUM SPURIOUS-FREE INPUT SIGNAL - -37.7 dBm 

SPURIOUS-FREE DYNAMIC RANGE - 95.5 dB 

fig. 4. IMD analysis of a double-balanced mixer with a 
+ 7 dBm injected LO level. 

proached, output signal changes will be unable to keep 
pace with the input. That is, the gain of the amplifier 
compresses at the upper end of its dynamic range. The 
output level at which the amplifier is exhibiting 1 dB 
less gain that it was under weak-signal conditions is 
referred to as its output 1-dB compression point, and 
is an indicator of the amplifier's immunity to intermod¬ 
ulation and cross-modulation distortion. 

For a given noise figure, the preamplifier with the 
highest compression point will offer the greatest 
spurious-free dynamic range. But correlating the two 
parameters directly is difficult because the relationship 
between compression and distortion varies between 
active devices, and between circuit configurations. 

Another indicator of dynamic range relates to the 
fact that if you continue to increase the drive level to 
an amplifier beyond the compression point, the gain 
further decreases. Eventually, the amplification of the 
desired signal is degraded to a point at which its 
amplitude at the output of the amplifier, and those of 
the intermodulation distortion products, would be the 
same. The output level at which this should occur is 
called the output intercept point * Intercept point is 
more readily correlated to dynamic range than is com¬ 
pression point, but is difficult to measure directly. To 
best quantify dynamic range limitations, it is necessary 
to test the preamplifier in its actual operating environ¬ 
ment — that is, under multiple-signal conditions. 

two-tone testing 

In the method of dynamic range testing prevalent 
in industry, two sinusoidal signals of equal amplitude 
are applied to the input of the device under test, and 
the resulting output spectrum monitored in the fre¬ 
quency domain. The two input signals, or tones, may 
be generated by summing the outputs of the two sig¬ 
nal generators in a power combiner, or by applying 
a single RF source to the LO input of a balanced mix- 


*For many amplifier circuits, this is a theoretical, rather than an attainable, 
level, because the active device may burn out before this output level is 
reached. 
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INTERMODULATION ANALYSIS BY MICROCOMM 
-7.0 dBm --> | | 

I t 
I I 
I 1 

-65.0 dBm --> | | | | 


SYSTEM GAIN - -7.0 dB 

SYSTEM NOISE FIGURE - 8.0 dB 

SYSTEM BANDWIDTH - 2.4 kHz 

OUTPUT THIRD ORDER INTERCEPT POINT - 22.0 dBm 

MINIMUM DISCERNIBLE INPUT SIGNAL - -132.2 dBm 
MAXIMUM SPURIOUS-FREE INPUT SIGNAL - -24.7 dBm 
SPURIOUS-FREE DYNAMIC RANGE - 107.5 dB 

fig. 5. IMD analysis of a double-balanced mixer with a 
+ 17 dBm injected LO level. 

er, a suitable audio signal generator to the mixer's IF 
input, and applying to the device under test the 
double-sideband (two-tone) signal appearing at the 
mixer's RF port. In either case, the two tones must 
be separated in frequency sufficiently to be individually 
resolved on the spectrum analyzer's display, yet suf¬ 
ficiently close in frequency to both fall within the re¬ 
sponse bandwidth of the device under test. 

A typical interconnection of instruments for two- 
tone dynamic range analysis is shown in fig. 1, and 
a typical resulting spectrum is displayed in fig. 2. Note 
that the distortion products of greatest amplitude (in 
this case, the pair of signals immediately adjacent to 
the two applied tones) are roughly two divisions, or 
20 dB, below the amplitude of the desired output 
tones. The intermodulation distortion level of this par¬ 
ticular amplifier, measured at this particular signal 
level, is thus -20 dB. 

If the vertical axis of the spectrum analyzer is cali¬ 
brated in absolute amplitude (typically in dBm), the 
output power per tone, the PEP output power (6 dB 
above the level of each individual tone), and power 
of the individual distortion products can be readily 
determined. And from these values, with minimal 
number crunching, we can determine the dynamic 
range of the preamplifier. 

data analysis 

The mathematical relationships applied next are, as 
is said in college texts, "beyond the scope of this 
course." However, I have included in fig. 3 a listing 
of a Micro-soft™ BASIC program that performs the 
complete analysis. Although written to run under the 
CP/M™ operating system, the program can likely be 
modified to run on any of the popular home computers 
using their version of BASIC. Figures 4 through 8 are 
sample executions of the IMD program for various re¬ 
ceiver configurations. Comparing these printouts will 
enable us to draw some significant conclusions with 
regard to the utility of preamplifiers in VHF and UHF 
communications systems. 


INTERMODULATION ANALYSIS BY MICROCOMM 
-14.0 dBm —> | | 

I I 
\ ( 

I I 

-25.0 dBm --> | | | | 


SYSTEM GAIN - 12.0 dB 

SYSTEM NOISE FIGURE - 2.0 dB 

SYSTEM BANDWIDTH - 2.4 kHz 

OUTPUT THIRD ORDER INTERCEPT POINT - -8.5 dBm 

MINIMUM DISCERNIBLE INPUT SIGNAL - -138.2 dBm 
MAXIMUM SPURIOUS-FREE INPUT SIGNAL - -59.7 dBm 

SPURIOUS-FREE DYNAMIC RANGE - 78.5 dB 

fig. 6. IMD analysis of a bipolar junction transistor 
preamplifier. 

mixer design considerations 

As a rule, balanced mixers offer excellent dynamic 
range and intermodulation distortion performance, al¬ 
though their weak-signal sensitivity leaves something 
to be desired. Mixers are designed to operate at dif¬ 
ferent levels of local oscillator injection, and general¬ 
ly, the higher the LO level employed, the higher will 
be the mixer's compression level. However, raising the 
LO injection above perhaps 5 milliwatts tends to de¬ 
grade mixer conversion efficiency and noise figure. 
Nonetheless, as figs. 3 and 4 indicate, so-called high 
level mixers offer sufficiently improved dynamic range 
to override the considerations of slightly degraded sen¬ 
sitivity, in most applications. 

Not shown in the computer runs, but worthy of con¬ 
sideration, are the so-called "starved LO" mixers. 
These devices use an extremely low LO injection level 
with external DC bias of their mixer diodes, and excel 
in low-noise performance. Their dynamic range, how¬ 
ever, is severely degraded, typically 12 to 15 dB below 
that of even the "low-level" balanced mixer shown in 
fig. 3. Thus, except in those applications in which it 
is impractical to generate 5 milliwatts or more of LO 
injection, starved LO operation should be avoided. 

The same is true for harmonic mixers. These devices 
are extremely popular in microwave TV receive con¬ 
verters, and employ LO injection at half the normal 
frequency, with the mixer diodes serving double duty 
as frequency multipliers. Obviously, the more frequen¬ 
cies we generate within a mixer, the more spurs will 
be available to bite us later. I recommend multiplying 
in a stage separate from that doing the heterodyne 
conversion. 

preamp design considerations 

Most receive preamplifiers operate with their active 
devices drawing relatively low quiescent current. This 
is done because high device current generates high 
thermal activity, which degrades noise performance 
significantly. Unfortunately, biasing any active device 
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-9.0 dBm —> | | 

I I 
I I 
/ / 

-22.0 dBm --> I | | | 


SYSTEM CAIN - 17.0 dB 

SYSTEM NOISE FIGURE - 3.0 dB 

SYSTEM BANDWIDTH - 2.4 kHz 

OUTPUT THIRD ORDER INTERCEPT POINT - '2.5 dBm 

MINIMUM DISCERNIBLE INPUT SIGNAL - -137.2 dBm 
MAXIMUM SPURIOUS-FREE INPUT SIGNAL - -58.7 dBm 

SPURIOUS-FREE DYNAMIC RANGE - 78.5 dB 

fig. 7. IMD analysis of a MOSFET preamplifier. 
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-2-0 dBm —> 


-28.0 dBm --> 


SYSTEM GAIN = 24.0 dB 

SYSTEM NOISE FIGURE = 1.0 dB 

SYSTEM BANDWIDTH = 2.4 kHz 

= 11.0 dBm 

= -139.2 dBm 

* -55.1 dBm 

* 84.1 dB 


OUTPUT THIRD ORDER INTERCEPT POINT 
MINIMUM DISCERNIBLE INPUT SIGNAL 
MAXIMUM SPURIOUS-FREE INPUT SIGNAL 
SPURIOUS-FREE DYNAMIC RANGE 


fig. 8. IMD analysis of a GaAs FET preamplifier. 


near cutoff tends to limit its dynamic range, such that 
the "optimum" bias point from a noise figure stand¬ 
point often coincides with the "worst" bias point as 
far as dynamic range and actual system sensitivity are 
concerned. Remember, although we talk about desir¬ 
ing high "signal to noise ratio," what we really need 
for maximum sensitivity is a signal level that is high 
relative to the sum of noise and distortion. If we can 
considerably reduce IMD interference by giving up 
some slight amount of noise performance, the overall 
system sensitivity has to improve! 

Joe Reisert, W1 JR — probably the most prominent 
UHF DXer of our time — has long advocated design¬ 
ing bias circuits for preamplifiers so that device quies¬ 
cent current can be readily and remotely varied. 3 This 
way the user can optimize noise figure when operating 
conditions call for it, and readily improve dynamic 
range, at a sacrifice in noise performance, should in¬ 
terference conditions dictate. Since all RF design is 
a series of compromises, Joe's approach seems to 
offer the best of all possible worlds. 

There has long been controversy in Amateur circles 
over the relative merits of bipolar junction transistors 
and MOS field effect devices as VHF preamplifiers. 
Bipolar advocates boast the excellent low-noise per¬ 
formance of these devices, while those preferring the 
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MOS devices cite their higher gain and stable opera¬ 
tion, which eliminates the need for neutralization. 
Figures 6 and 7 seem to indicate that neither device 
holds a clear advantage as far as overall system per¬ 
formance is concerned. The two representative am¬ 
plifiers I tested in preparing this manuscript exhibited 
identical dynamic range. 

Gallium-Arsenide Field Effect Transistors, on the 
other hand, are the undisputed winner in all areas of 
VHF and UHF performance. As indicated in fig. 8, the 
GaAs FET offers exceptional high gain, low noise, and 
wide dynamic range performance. If only they weren't 
so expensive! 

summary 

In evaluating receiver performance, it is necessary 
to consider dynamic range limitations, as well as noise 
figure, to select the combination of devices and cir¬ 
cuits that will yield the best overall sensitivity. Table 
1 summarizes the results of testing various competing 
mixer and preamplifier technologies. Although the 
tests were performed at 2 meters, we can generalize 
the results to other VHF and UHF bands as well. 

It appears that best receiver performance will be 
achieved by cascading a GaAs FET preamplifier with 
a high-level doubly-balanced mixer. Two-tone analysis 
confirms that such a combination has considerable im¬ 
munity to intermodulation and cross-modulation in¬ 
terference, while maintaining an impressively low- 
noise figure. 
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a pulsewidth noise discriminator 


Impulse noise control 
works on time duration 
rather than amplitude 

I think most hams would agree that the best 
impulse-noise squelch would be one that stopped each 
noise burst at its source. Unfortunately there are too 
many noise bursts arriving from too many directions 
to make such a thing possible. It's usually difficult to 
locate a local source; even if you do, the person re¬ 
sponsible for the noise is often unwilling or unable to 
cooperate. Once launched, these disturbances seem 
determined to enter our receiving systems; when they 
do, they're repeatedly amplified, modified, and 
stretched as they race from antenna terminals to 
speaker. In short, once admitted, these unfriendly sig¬ 
nals are actually made worse — often much worse — 
by your receiver's own circuits. 

What happens at the output after a burst of noise 
arrives at your receiver's input is quite predictable. 
Some of the fast-changing wave front is absorbed by 
the first tuned circuit, then released in the form of ring¬ 
ing at this filter's natural resonant frequency. The re¬ 
sulting damped oscillation is then translated by a local 
oscillator, resulting in a rapid rise at the input of the 
IF filter, which absorbs some of the energy and then 
releases it in the form of ringing at its resonant fre¬ 
quency . . . and so on. 

basic noise control methods 

Over the years a great many circuits have been tried 
in an effort to control impulse noise. Successful meth¬ 
ods have been of two basic types: the noise blanker 
and the noise limiter. The well known Lamb filter 
(often called a hole-puncher, noise silencer, or noise 
blanker) takes a sample of each noise pulse from a 
receiver stage as near to the antenna as possible and, 
using fast circuits, forms a blanking pulse that momen- 


I tarily blocks the receiver's IF stage just before the ring¬ 
ing pulse of noise energy arrives. The blanking pulse 
is designed to embrace the ringing time caused by the 
filter characteristic. Some rise and fall time is usually 
added so the blanking function will not itself generate 
audible clicks at the receiver's output. This system has 
been around for a long time; properly designed, it 
works very well. But one problem with this technique 
is that it must be designed to go into action only on 
noise pulses that are significantly larger than desired 
signals in order to avoid the creation of excessive 
distortion. 

Another form of impulse noise control is called the 
"peak limiter" system. Again, this method is restricted 
to noise signals whose peak amplitudes are above that 
of desired signals. When a noise burst is received, the 
desired signal is momentarily suppressed and the in¬ 
terference is limited in peak amplitude. Perhaps the 
best features of this noise control system are its sim¬ 
plicity and its ability to reduce possible damage to our 
ears caused by otherwise nearly unlimited sharp audio 
sound transients. 

Neither method is effective in removing noise bursts 
of low to moderate amplitude, or of durations of great¬ 
er than a few microseconds, which usually includes 
those "woodpecker" style noise disturbances. The 
majority of disturbances fall in the latter category, with 
high amplitude disturbances in the minority. 

pulsewidth noise discriminator 

This article is about a third method that effectively 
handles a wide range of impulse noise amplitude levels 
and can be used either by itself or in conjunction with 
the more familiar methods described above. Further¬ 
more it can be added at the audio output of any re¬ 
ceiver. I have called this method the PND — Pulse¬ 
width Noise Discriminator. Rather than working on 
peak amplitudes, this system makes use of time dur¬ 
ation differences between the character of almost all 
desired signals and impulse noise. Impulse noise bursts 
at their origin exist for only a few nanoseconds to 

By Don E. Hildreth, W6NRW, P.O. Box 60003, 
Sunnyvale, California 94088 
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fig. 1. Basic PND system. 


microseconds, but they are then transformed by re¬ 
ceiver circuits into ringing bursts lasting from a little 
less than one millisecond up to as much as ten milli¬ 
seconds, depending on the shape and bandwidth of 
the narrowest filter being used. 1 Concurrently, the 
vowel parts of desired SSB voice signals are fractions 
of a second long; even the shortest parts of CW are 
typically of 50 to 100 milliseconds duration for the "dit" 
and "space" lengths. 

Using this data, a basic pulse width discriminator 
is designed to ignore any signal until it has existed for 
a selectable period of time — 10 milliseconds, for ex¬ 
ample — and will consequently block a noise pulse 
stretched by a typical 100 Hz bandwidth filter. 

The circuit of fig. 1 is the basis of this sytem. When 
no signal is present, Q1 and Q2 are ON and 03 is OFF. 
When a signal arrives, the precision rectifier formed 
by Ul and U2 develops a negative gate that turns off 
Q1 and Q2. However, Q3 remains off until the no¬ 
signal reverse charge of a nominal -2 volts on C, Q3's 
base to emitter capacitor, is bled off and reversed to 
the required level of approximately +0.7 volts by 
charging through R, which is made up of IK + 39K 
+ the 500K pot setting. When Q3 goes on, its collec¬ 
tor voltage drops. It is this signal that is used to ac¬ 
cept a desired signal or to reject those that are too 
short for completion of the timing cycle as determined 
by the effective value of R. A second and very desir¬ 
able feature of the basic pulsewidth discriminator part 
of the circuit is that it resets very quickly, thereby 
avoiding the integration of noise pulses provided they 
are not too close together (equal to or less than the 
selected time discrimination period). This feature 
makes the full-wave rectification provided by Ul and 
U2 plus a small amount of filtering necessary to avoid 
a functional dropout between the cycles of a desired 



signal. Using the specified circuit values, a minimum 
of 1 volt RMS is required for normal operation. 

Fig. 2 shows what happens as a function of time. 
Since the pulsewidth discriminator circuit would ig- 
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nore a ringing or sinusoidal signal of any period, the 
incoming signal is transformed into a negative gate. 
An ideal gate pulse is shown for clarity. This use of 
an oscilloscope is convenient at the 02 and Q3 emit¬ 
ter junction, to observe and measure the time discrim¬ 
ination performance. 

a PND application 

Fig. 3 shows an application in which an audio filter 
feeds the pulse noise discriminator and the output of 
the discriminator is used to key an audio white-noise 
generator for listening to CW. (Of course you can have 
it key a tone oscillator if your prefer.) The mixer con¬ 
trol is arranged to enable listening to CW directly 
through the filter, or to the noise generator, or to any 
mixture of the two. By connecting the control in this 
experimental way, you can test and experience how 
well this idea works: simply compare a non-noise dis¬ 
criminated 750 Hz CW output to the processed audio¬ 
noise CW output that is driven by the PND. 

In operation, the n-10 volt level at Q3's collector is 
used to squelch noise output from the dual op-amp 


noise generator shown in fig. 3 or in the SSB output 
of fig. 4. When the PND system recognizes a signal, 
the Q3 collector level drops, opening the transistor 
switch 02 of fig. 3 or Q1 of fig. 4. One undesirable 
feature of this noise control system relates to operating 
convenience: your receiver's output is normally OFF 
until a qualified signal appears. If you like to be aware 
of the noise floor, as I do, this can be a disadvantage, 
so I usually run the mixer control midway when look¬ 
ing for DX. Then, depending on conditions, I decide 
which way to twist this control. If I want to avoid the 
tinkling roar present when listening to a low-level signal 
through a narrow CW filter, I turn the control to ad¬ 
mit only the keyed-noise signal with its silence be¬ 
tween characters. But if I want to make use of the ear- 
brain filter capabilities (when there is more than one 
signal in the filter passband) then I turn the control 
to allow only the signal through the 750 Hz filter 2 to 
reach the power amplifier. 

With the mixer control set toward keyed-noise oper¬ 
ation, and with the delay control set at minimum , 
slowly increase the receiver gain at a no-signal spot 



fig. 3. A PND application. 
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on the dial until the noise function starts to be heard 
sporadically. Increase the delay until the noise stops, 
then increase the delay just a bit more. This will match 
the delay to your filter bandwidth. If you are in a loca¬ 
tion that is too radio-quiet at the time, set the 500K 
pot at about mid-range for a nominal 12 millisecond 
delay. This will usually enable the rejection of noise 
pulses as they are stretched by a typical 100 Hz band¬ 
width filter. For best operation, the amplitude of a sig¬ 
nal being received should be adjusted by your receiv¬ 
er's output level control to just a little above that 
required for reliable keying of the noise generator. 
Once this is done, the control at the output of the filter 
is set so that either the perceived level of keyed noise 
or the tone level are about the same when the mixer 
control is in any position. Adjust the volume control 
for the overall listening level desired. Once all of these 
settings are made, you will usually work with only your 
receiver's output control and the mixer control. 

single sideband 

Although the electronic switch as driven by the PND 
system can follow code quite well, its use on SSB 
would result in choppy voice reception. To use PND 
on sideband it is best to insert a delay circuit between 
the PND circuitry and the electronic switch to keep 
the controlled audio stage ON for a short time after 
the PND has shut off. This technique was used with 
my laryngeal squelch 3 and that part of the circuit is 
included in fig. 4. If you use the voice-filter system, 2 
you can either use PND to open both channels, or you 
can feed a sample of the vowel filter to PND and con¬ 
trol the consonant filter with the delay/switch combi¬ 


nation. If you use the vowel filter, the delay setting 
is about the same as that used for CW. However, if 
the normal 3 kHz voice bandwidth is used the delay 
may usually be reduced to its minimum. The PND sys¬ 
tem, in its basic form shown here, is not as effective 
for SSB as it is when used to key the noise generator 
for CW, for although noise is rejected between a voice 
signal's ON times, it can appear in addition to the de¬ 
sired signal during the ON periods. Circuit develop¬ 
ment to improve on this problem is being studied, but 
requirements are much more complex. 

general considerations 

Although PND can handle most impulse noise prob¬ 
lems unaided by the more prevalent noise silencers, 
it is still best to have a Lamb-type noise blanker in ad¬ 
dition. Since the basic noise blanker blocks out noise 
bursts early in the receiver, it reduces the probability 
that strong pulses will drive one or several amplifier 
stages into heavy saturation, which can block a re¬ 
ceiver for periods much longer than the offending 
noise-pulse length, and this is something that PND 
cannot help. Also, the front-end blanker system can 
suppress auto ignition pulses produced by an engine 
at moderately high RPMs, while PND is limited to re¬ 
jecting auto ignition at idling RPMs when a 100 Hz 
bandwidth is used and at higher RPMs only when the 
bandwidth is increased. At the same time, PND can 
wipe out those woodpecker noise sources while their 
ON periods are too long for the Lamb blanker to han¬ 
dle. PND can be most effective when it is used in con¬ 
junction with either a blanker or a limiter, but use with 
a blanker is my first choice. 

Because we are accustomed to using noise floor as 
a guide — and with PND you lose this reference — 
it's easy to run up your receiver gain much too high. 
Unfortunately, when the gain is too high, the noise- 
floor itself, even without an antenna, creates what 
amounts to a constant ringing level as it is stuffed 
through filters. Moreover, since the noise-floor in linear 
receivers is not limited, amplitude variations on this 
ringing can make a weird form of noise-fioor-generated 
CW by the PND. When you hear this, just back off 
on the gain control a little to achieve silence. 
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IMD and intercept points 

of cascaded stages 


Use this program 
to determine 
performance parameters 

Intercept point is a useful concept in predicting the 
spurious intermodulation products generated by com¬ 
ponents, systems, or subsystems. Only the second- 
order and third-order products are significant. The in¬ 
tercept point is the power level at which the spurious 
response equals the fundamental response. The value 
may be referred to the input or output. Usually the out¬ 
put is referenced for amplifiers and mixers, and the 



I input for receivers. The intercept points for the second- 
order and third-order products may be the same or dif¬ 
ferent, depending on the circuit of the device. Typically 
the responses are plotted using log-log scales with the 
values in dBm as shown in figs. 1 and 2. 

Assuming two signals at frequencies fA and f B , and 
fA > fB/ the second-order products are: fA + fs> 
fA - fe# 2f A , and 2f B . The second harmonics are not 
strictly intermodulation products, but may be predicted 
in the same manner except that their amplitudes are 
6 dB less than the sum and difference products. If the 
two fundamental frequencies are almost equal, the 
fA - fB term is near zero frequency and the remaining 
product is at about twice the fundamental frequen¬ 
cies. Half-octave filters can be used to attenuate the 
second-order products. Refer to fig. 3 for the worst 
case with fA and f B at the band edges of a half-octave 
filter. 

Third-order intermodulation products present the 
most serious problem for devices having bandwidths 
less than one-half octave. For two signals at frequen¬ 
cies fA and f B , the third-order products are: 2fA + fs, 
2f A - fB' 2f B + fA, and 2f B - fA- For a narrow- 
band device centered at 20 MHz, two signals, fA 
= 20.50 MHz and f B = 20.25 MHz, will generate the 
third-order product 2f B - fA at exactly 20 MHz. For 
three signals at frequencies fA, fB, and fc, the third- 
order products are: ±fA ifB ±fc- Third-order prod¬ 
ucts of three signals are seldom considered except for 
multi-frequency systems such as cable TV. 

measurement techniques 

For single or cascaded components, intercept point 
is measured by driving the device with two equal 
amplitude signals and measuring the fundamental out¬ 
puts and intermodulation products on a spectrum 
analyzer. 

The concept of intercept point for a receiver is usual¬ 
ly limited to the RF front end. It is meaningless for the 
IF passband because of the nonlinearities of detection 

By William Richardson, W3IMG, 1003 Wagner 
Road, Baltimore, Maryland 21204 


28 S3 November 1984 




and gain control, as well as the high overall gain. Two 
equal level signals, outside the IF passband but within 
or as close as possible to the RF passband, are selected 
so that an intermodulation product is at the receiver 
center frequency. Their levels are simultaneously in¬ 
creased until an output (intermod) signal of about 10 
dB signal-to-noise is observed. Record the level of the 
signals. Then the two signals are removed, and a single 
signal at the receiver center frequency is adjusted in 
level to produce the same output. Its level is also 
recorded. For third-order products the two signals are 
usually placed within the RF passband. However, for 
second-order products the signals fall out of the RF 
passband if the RF bandwidth is less than an octave. 
Refer to fig. 3. The most important second-order 
product in a receiver comes from a signal at one-half 
center frequency that doubles into the center frequen¬ 
cy. This latter measurement is made by increasing the 
amplitude of a signal at one-half the receiver center 
frequency until an output signal of about 10 dB signal- 
to-noise is observed. Record the input level. This signal 
source must be well filtered so that its second har¬ 
monic is well below the second-order response. Next 
the input signal is tuned to the receiver center frequen¬ 
cy and its level is adjusted to produce the same out¬ 
put, and this level is recorded. 

When connecting two signals to the input, the in¬ 
sertion loss of the combiner must be subtracted from 
each generator output. A second precaution is to 
make all measurements at least 10 dB below the 1 dB 
compression point. Otherwise the device will be 
operating in its large signal area. 

second-order products 

Refer to fig. 1. The slope of the second-order re¬ 
sponse is 2. As the fundamental output decreases by 
1 dB, the second-order intermodulation products de¬ 
crease by 2 dB. For two equal signals, the function 
may be expressed as: 

IP = P 4 IMR ID 

IP is the second-order intercept point in dBm, P is the 
fundamental response in dBm, and IMR is the ratio 
between the fundamental and second-order responses 
in dB. In the case of a receiver, P is the level of the 
two signals or half-frequency input, and IMR is the 
ratio of P to the level of the signal at center frequency. 

For example, if the fundamental outputs of an 
amplifier are -10 dBm and the second-order inter¬ 
modulation products are -45 dBm, the second-order 
intercept point is: 

IP = -10 + 35 = + 25 dBm 

Knowing the intercept point, this equation will predict 
the second-order intermodulation products for known 
signal levels. For a single input signal, the same 




fig. 3. Half-octave filter second-order products. 


methods can be used to calculate the intercept point 
if the second harmonic is measured, or to predict the 
second harmonic if the intercept point is known. How¬ 
ever, the second-harmonic response is 6 dB less than 
a second-order intermodulation product. 

The levels of the second-order intermodulation 
products are proportional to the product of the levels 
of the fundamental signals. For signals of unequal 
levels, the level of equal signals that produce the same 
intermodulation products can be calculated. If the 
levels are in dBm, add the two and divide by one-half. 
For two signals, one at -20 dBm and the other at 
- 26 dBm, the equivalent equal amplitude signals are 
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> oAniwn 


MAX 

RADIATION 


TUNER 


Remotely tunes to VSWR of less than 1.3:1 from 3.5 to 4MHz. 

* Remote controlled, motor-driven tuning system optimizes 
“sloper" at any frequency in the 75-80M band! 

^ \ ** , * Sloping configuration can result in FB ratios up to 20dB 

Tt depending upon ground conductivity and propagation angle. 

_ * Low-angle forward lobe for DX plus high angle for 

RA DIATION short-haul skip. 

* Requires no ground (except for lightning protection). 

* 50 ohm coax feed plus 8 conductor control cable 
(not supplied), 

* Outperforms some full size dipoles, inverted vee s 
and verticals. 

* Light in weight (only 12 lbs). Complete system requires 

/ ii \ y only supporting mast and TV-type rotator (8 sq. ft, rating). 

\ • 40 meter model also available. Same characteristics. 


INSULATED 
GUY WIRES 


*-/10 ft—' 

TURNING RADIUS 


227 


INTRODUCTORY 

PRICE 

$295 

SHIPPED UPS PREPAID 


Calif residents please add sates lax 


VECTOR RADIO CO. 

P.O, Box 1166, 
Cardiff, CA 92007 
(619) 944-1063 


AMATEUR TELEVISION 


SATELLITE TELEVISION RECEIVER 

SEMIKIT 




with dual conversion downconverter 

FEATURES: 

• Infrared remote control tuning 

• AFC. SAW filter 

• RF or video output 

• Stereo output 

• Polorator controls 

• LED channel & tuning indicators 

Install six factory assembled circuit boards to 
complete. 

SEMIKIT $400.00 

Completed downconverter add 100.00 

Completed receiver and downconverter 

add 150.00 

JAMES WALTER SATELLITE RECEIVER 

2697 Nickel, San Pablo, CA 94806 ™ Tel. 415-724-0587 
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stage 

1 

2 

3 


1/ 


IP 

dB ratio 

+ 20 100 

+ 13 20 

+ 30 1000 


[s' 


gain 

dB ratio 
10 10 

-6 0.25 

20 100 


using cascaded stage equation 

1 - 1 + 1 
VW VlPi G 2 G 3 VlPr 


Pi G 2 G 3 + VtP2 g 3 + /Tpj 
i + i + i 

100 (0.25) 100 V 20 100 V 1000 


- 0.0200 + 0.0224 + 0.0316 = 0.074 
IP = 182 = 22.6 dBm 
Alternate method 


A Ip = 20 log 1 + 

For stages 1 and 2: 
A/P = 20 log \l + 


IP 2 

IPi G 2 


__ = 20 loa 1.89 = 5.5 dB 

100 0.25 y 


Combining stages 1 and 2 

IP - IP 2 - AtP = 13 - 5.5 = 7.5 dBm = 5.6 milliwatts 
Now cascade this with stage 3 

MP = 20 log 1 + = 20 /og 2.34 = = 7.4 dB 

IP = /P 3 - A/P = 30 - 7.4 = 22.6 dBm 
Input intercept point = 22.6 - 34.0 = -11.4 dBm 

fig. 4. Example shows two methods of calculating 
cascaded stages second-order intercept point. 




stage 

1 

2 

3 


IP 

dB ratio 

+ 20 100 

+ 13 20 

+ 30 1000 


gain 

dB ratio 

10 10 
-6 0.25 
20 TOO 


using cascaded stage equation: 
1 _ 1 ^ 1 


1 _ 
IP 


. * - + — 

IPi G2 G3 IP2G3 IP3 

—---+ —— + —-— 

TOO (0.25J TOO 20 TOO T000 


= 0.00040 + 0.00050 + O.OOTO = O.OOT9 
IP = 526 = 27.2 dBm 

Alternate method 

MP = TO log \ 1 + -- 

IP 1 G 2 


For stages 1 and 2 
A/P = TO log [ T + 


20 

TOO 0.25 


= TO /og T.80 = 2.6 dfl 


Combining stages 1 and 2 

IP = IP 2 - MP = 13 - 2.6 = T0.4 dBm = TT.O milliwatts 
Now cascade this with stage 3 

A ID — 1/1 Inn Ff . T000 1 _ in ion 1 01 - 9 p hr 


MP = TO log 1 + = TO log 1.91 = 2.8 dB 

11100 , 

IP = ip 3 - MP = 30 - 2.8 = 27.2 dBm 

/ftpu/ mfercepf point = 27.2 - 24 = 3.2 dBm 

fig. 5. Example shows two methods of calculating 
cascaded stages third-order intercept point. 


each at -23 dBm. if the levels are in milliwatts, the 
equivalent equal signal levels are each: 

V A a * Aq 

where A a and Aq are individual signal levels. 

If the second-order intercept point and gain of each 
stage are known, the overall intercept point of the 
cascaded stages may be found from the following 
formula: 


VTP 


V IP i G2 G3 G4 

l _ + ' 

IP 3 ■ G 4 \flP 4 


IP 2 G3 G4 


Each term of the formula has the intercept point of 
the stage multiplied by the gain of all of the following 
stages. The terms are numerical ratios, not dB or dBm. 
A look at each term will indicate the contribution of 
each stage to the overall system intercept point. 


Another method of calculating the overall intercept 
point of cascaded stages is to use the formula: 


The A IP is in dB and is subtracted from the second 
stage intercept point to give the overall intercept point 
of the two cascaded stages. For more than two stages, 
this formula is used for the first two stages, and that 
result is then used with the third stage and so forth. 

Both formulas assume the worst case in which the 
intermodulation products within each stage add in 
phase. If a linear stage is part of the system, it must 
be included with its actual gain (or loss) and an infinite 
intercept point. 

Refer to fig. 4 for sample calculations of the inter¬ 
cept point of three cascaded stages. The output in¬ 
tercept point is calculated. The input intercept point 



A IP - 20 log 11 + 
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BRINGING 
THE 
FUTURE 
TO YOU 

4995 HWY 35 BIG FORK, MT. 5991 1 (406)837-5290 or 837-5416 TODAY 




MICROWAVE 
SYSTEM5 ENG 


DH SATELLITE 


BABY Q 


-FULL BREAK-IN- 

WITH ANY AMPLIFIER 

IF YOU OWN A 

QSK TRANSCEIVER 


Free Antenna Accessories Catalog 


4 Coaxial Antenna Relays 

Remotely select op to 9 antennas 
from your Iransmilter using only one 
coaxial cable Environmentalized, high 
power and low loss 


Our batons, center insulators and in¬ 
sulators have been preferred lor 20 
years by Hams, industry, and the armed 
forces Protect against TVI and lightning 
1 8-200 


Don 't be limited to 
tow power operation with your 
expensive full break-in transceiver> You can run high 
power QSK CW and high power AMTOR, 

The DEO QSK 1500 is designed using the latest in solid 
stale switching technology and will give you full break-in 
operation with any one of the currently available com¬ 
mercial amplifiers, homebrew too' Pin diodes provide 
ultra high speed, noiseless switching All you need to 
do is connect two RF cables and two control cables, 
turn it on and you are ready to go. up to 1500 watts 
at 1,5*1 VSWR Fully automatic bandswitching, 1.8 - 
30 MHz and mode selection, either CW or SSB. no 
cables to change. The QSK 1500 eliminates amplifier 
damage due lo “hot switching” and gives you full 
receiver performance with an insertion loss less than 
7 dB typically 2 dB 

l' ” l > ] t ^ 141 For More Into Send Q< 

90 day limited warranty 


(W2US Antenna Traps 

Add these traps to your dipole and 
gel low SWR on 2 to 6 bands, depen¬ 
ding on how many you add Antenna 
wire and custom kits also available 


Send For Yours Todays 

Don t delay Call or write today and 
we will send you free literature which 
fully describes our Ham antenna ac 
cessory product line 

Dealer inquiries also welcome. 


6743 Kinne Si , East Syracuse NY 13657 
Toll FfM t 606-446 1666 TWX 7t0 541 -0493 
Ki'Canada (Cotltct) 315 437 3953 


Pi<ust idn $6 Iilh snwnq ^™i lulling 
IKS only Foreign FTlfl (j'nvijtMli 


4925 S. HAMILTON RD. GROVEPORT, OHIO 43125 





































equals the output intercept point reduced by the total 3 dB. For equal signals, the curve may be expressed 
gain. as: 


third-order products 

Refer to fig. 2. The slope of the third-order response 
is 3. As the fundamental output decreases by 1 dB, 
the third-order intermodulation products decrease by 


10 PRINT" IN TFRCFF'T POINT OF CASCADED STAGES" 

2 0 PRINT SPRINT 

30 PRINT"2 SE COND-ORDER INTERMCIOULATION" 

^0 PRINT“3 THIRD-ORDER INTERMGDULATION" 

SO INPUT" SELECT 7 OR 3" {A* 

f, n INPUT"ENTER NUMBER OF STAGES"JC 

7 0 CIS 

til) FOR N-l TO C 

90 PRTNT"F-NTFR INTERCEPT POINT FOR STAGE" } N 5 "IN DBM- 
10 0 INPUT I(N) 

J 10 PRINT"ENTER GAIN OF STAGE"JNJ"IN DB" 

120 INPUT G (N) 

130 NEXT N 
140 CLS 

150 PRINT"IP(DBM)","GAIN<DB> 

160 PRINT 

170 FOR N=1 TO C 

1(30 PRINT I < N ) , G ( N ) 

190 NEXT N 

20(1 PRINT : INPUT "IS DATA OK V/N";pf 

210 IF B*-"N" THEN CLS 

7.2(1 IF B*="N" THEN GOTO EtO 

230 FOR N=1 TO C 

240 I(N) = 10r < I<N) /1 0 ) 

250 G(N)-1 0 I< G ( N > /1 0 ) 

76 0 NEXT N 

270 E<C >-1JO< C)-1/3(C>11F A* -"2" THEN D(C)-SDR(D(C)) 

2FI0 FDR N ~ (C 1 > TO 1 STEP 1 

29 0 f(N)-G(N * 1 )*( (NM ) 

100 D(N)-T(N)wE(N) 

110 O(N > = 1/D < N) 

(20 IF THFN D ( N) =-SOR (D ( N) ) 

330 NEXT 'N 

340 FOR N-I TO C 

350 IP < N)=D(N) + TP < N -1) 

360 NEXT N 

37 0 TP (0-1 /IP ( 0 ) 

30 0 1 p < C > -1 0*1. OG (IP < C) ) /LOG < 11)) J PR TNT 
T90 IF AT-"?" THEN IP(C)=?*TP ( C) 

TOO IF A*~"2" THFN PRINT "SECOND-ORDER INTERCEPT POINT IS "JTP<C);" DBM" 
'(1.0 IF A*-"3" THFN PRINT "THIRD-ORDER INTERCE PT POINT IS " JIP<C);" DBM" 


fig. 6. TRS-80 Model III program listing determines the inter¬ 
cept point of cascaded stages. 


IP = P + 1/2(IMR) (4) 

IP is the third-order intercept point in dBm, and IMR 
is the ratio between the fundamental and third-order 
responses in dB. For the case of a receiver, P is the 
level of the two input signals and IMR is the ratio of 
P to the level of the signal at center frequency. 

For example, if the fundamental outputs of an ampli¬ 
fier are - 10 dBm and the third-order intermodulation 
products are -50 dBm, the third order intercept 
point is: 

IP = -10 + 1/2(40) = +10 dBm 

Knowing the intercept point, the equation will predict 
the third-order intermodulation products for known 
signal levels. 

The levels of the third-order intermodulation prod¬ 
ucts are proportional to (1) the cube root of the 
product of three signals or (2) in the case of two 
signals, the cube root of the square of the higher level 
signal times the other. For signals of unequal levels, 
the equivalent equal level signals that produce the 
same intermodulation products can be calculated. If 
the levels are in dBm, for the two signals add 2/3 of 
the larger to 1 /3 the smaller. If one signal is at - 20 
dBm and the other at - 32 dBm, the equivalent equal 
level signals are at -24 dBm. For three signals, add 
1 /3 of each level in dBm. If the levels are in milliwatts, 
the equivalent levels are 


INIPRC 

:ept 

POINT 

OF C 

AS GAD 

ED STAGES 


2 SEC 

;omd 

ORDER 

INTE 

EMOPIJ 

1. AT I ON 


3 th:j 

::rd - o 

RDER : 

INTER 

MO DUE 

AT I ON 


SPEECH 

■ 2 0 

R 3? 

3 




ENTER 

NUMB 

ER OF 

STAG 

ES? 3 



ENTER 

INTE 

RCEPT 

POIN 

T FOR 

STAGE 1 If 

4 DBM 

? 20 







ENTER 

GAIN 

OE S 

TAGE 

:i. in 

DB 


? 10 







ENTER 

INTE 

RCEPT 

POIN 

T for 

STAGE 2 If 

4 DBM 

? 13 







ENTER 

GAIN 

OF S 

TAGE 

2 IN 

DB 


? -6 







ENTER 

INTE 

RCEPT 

P DIN 

I FOR 

STAGE 3 If 

4 DBM 

? 3 0 







ENTER 

GAIN 

OF S' 

TAGE 

3 IN 

DB 



? 2 0 

IP < DBM) 

2 0 

:l. 3 

3 0 


GAIN(DB ) 
.1 0 

.... 

20 


IS DATA OK Y/N? Y 

THIRD--ORDER INTERCEPT POINT IS 27 * 21*11 DBM 


V A A 'Ab'A c or -V A 2 a'Ab 


where A a is the highest level. 

If the third-order intercept point and gain of each 
stage are known, the overall intercept point of cas¬ 
caded stages may be found from the following 
formula: 


J _ _ _ l _ + _ L _ 

IP ~ IPj Go'Gj G 4 IP2 G3 G4 

_ L _+ JL _ 

IP3G4 + ip 4 



Each term of the formula has the intercept point of 
the stage multiplied by the gain of all the following 
stages. The terms are numerical ratios, not dB or dBm. 
A look at each term indicates the contribution of each 
stage to the overall system intercept point. 

Another method of calculating the overall intercept 
point of cascaded stages is to use the formula:* 

A/P = lOiog [/ + 1 (5) 


fig. 7. Three-stage device IMD intercept point calculation is The A IP is in dB and is subtracted from the second- 

simple with user-friendly program. - - - - 

---_-_ *Note differences between eqs. 2 and 4 and 3 and 5. — Editor. 
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stage intercept point to give the overall intercept point 
of the two cascaded stages. For more than two stages, 
this formula is used for the first two stages, and the 
result is then used with the third stage and so forth. 

Both formulas assume the worst case in which the 
intermodulation products within each stage add in 
phase. If a linear stage is part of the system, it must 
be included with its actual gain (or loss) and an infinite 
intercept point. 

Refer to fig, 5 for a sample calculation of third-order 
intercept point for three cascaded stages. The output 
intercept point is calculated. The input intercept point 
equals the output intercept point reduced by the total 
gain. 

computer program aids calculation 

Figure 6 lists the steps of a typical BASIC language 
computer program for calculating the second-order 
and third-order intercept points of cascaded stages tf 
the values for the individual stages are known. 

Figure 7 Is a TRS-80 Model III™ printout showing 
a typical calculation of third-order 1MD intercept point 
of a three-stage device. 

ham radio 


CALL OR WRITE FOR OUR CATALOG or more mlt rmahon on 

ATV antennas transmit modules cameras eh 01 who is.cn in your area 

St? t - chapter i A 196 4 A H R L H a n cl boo h 

TERMS Visa Mastercard or cash only UPS COD;, by telephone or mail 
Postal money orders and telephone orders usually shipped with-n 2 days An 
other checks must clear before shipmenl Transmiltiny equipment sold only 
to licensed amateurs verifiable in the 1 164 i an t)OOk 

(818) 447-4565 m-f 8am-6pm pst 1 0 ^\ —, , 

P-C. ELECTRONICS JfLfL 

Tom W6QRG Maryann WB6YSS Arcadia CA 91006 


ATV TRANSMITTER/CONVERTER 


ALL YOU NEED IN ONE BOX 


$399 


delivered 




TC-1 plus 




* OVER 10 WATTS PEP OUTPUT, Crystal conirolled continuous 
duty transmitter Sicily 439 25 434 0. 426 25 standard or other 
70 cm frequency 2 freq option add S26 

* BASE. MOBILE, or PORTABLE. Use Ihe builtm AC supply Of 

external 136 vdc Do parades Marathons. CAP searches, etc 


AMATEUR TELEVISION 


* RECEIVE ON VO UR STANDARD TVSE T tuned to channel 3 or 4 
Sensitive varicap tuned TVC-2L downconvertet covers simplex and 
repeater Ireq over the whole 420 450 mHz 70 crn amateur band 


^ m 


* TWO VIDEO AND AUDIO INPUTS tor camera TVRO VCR or 
compuler Wide bandwidth for broadcast qualify color video and 
compuier graphics Standard broadcast subcarrier sound which is 
heard Ihru the TV speaker 


• ATTRACTIVE 10.5 x 3 x 9 CABINET. 


'Stefa 


9 


* 0 K.V.G 


9 MHz CRYSTAL FILTERS 
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LOW NOISE RECEIVE CONVERTERS 

1691MHz MMM69V-137 $249 9b 

1296 MHz GaAsFET MMkl29fi-T44G 149 95 

432/435 MMc432 28(S) 74 95 

439-ATV MMc439Ch x 64 95 

220 MHz MMc220 26 59 95 

t44MHz MMc 144.26 54 95 


Options Low NF (2 0 00 max.. 1.25 08 max ), other bands & IF a available 

LINEAR TRANSVERTERS 


MMII29CH44-G 
MMl4 32 26(S) 
MMt 144-28 


$299 95 
259 95 
169 95 


10.7 MHz CRYSTAL FILTERS 


12 kHz 
15 kHz 
30 kHz 
36 kHz 
40 kHz 
14 kHz 


MICROWAVE MODULES VHF 4 UHF EQUIPMENTS 

Use your existing HF or 2M rig on other VHF or UHF bands 


1296 MHz I 8 W ouipul. 2M In 

432/435 lOWoutpuL lOMm 

144 MHz 10 W Output. 10M in 

Olher bands & IFs available. 


LINEAR POWER AMPLIFIERS 


MODEL 


XF 9A 

XF-9B 

XF 9B 01 

XF9BG2 

XF9B-10 

XF-9C 

XF-9D 

XF9E 

XF-9M 

XF 9N0 

XF-9P 

*F91Q 


Appli- 
cal ion 


SSB 

SSB 

LS8 

USB 

SSB 

AM 

AVI 

FM 

CW 

cw 

cw 

IF noise 


Band 

width 


2 4 kHz 
2 A kHz 

2 4 kHz 
2.4 kHz 
2.4 kHz 

3 75 kHz 
5 0 kHz 

120 kHz 
500 Hz 
500 Hz 
250 Hz 
15 kHz 


Roles 


NBFM 
NSFM 
WBFM 
W8FM 
Pix/Da I a 
FM 


Export Inquiries Invited 


Shipping S3 75 


Pricp 


$53 15 
72 05 
95 90 
95 90 
125 65 
77 40 
77 40 
77 40 
54 10 
95 90 
131 20 
17 15 


XF107 A 
XF107 0 
XF107C 
XF107 D 
XF107 E 
XM107-SO4 


167 30 
67 30 
67 30 
67 30 
67 30 
30.15 


1296 MHz 
432/435 


144 MHz 


20 W 
TOO W 
50 W 
30 W 
100 W 
50 W 
30 W 


buiput 
aulput 
Output 
out pul 
out pul 
output 
Out pul 


UP129620 
MM| 432 1 00 
MM L 4 32-50 
MML432 30 LS 
MMLI44 100-LS 
MML144-50-S 
MML144 30 LS 


AH models include VOX T/R switching, 

"L” models i or 3W drive, others 10W drive 

Shipping FOB Concord, Mass. 


ANTENNAS 


r 


- - * 


420 450 MHz MULTIBEAMS 

48 Element 70/MBM48 15 7 dBd 

88 Element 7O/MBM60 18 5dBd 

144-148 MHz J-SLOTS 

S over 8 Hor pol D6/2M 12 3 dBd 

H by 8 Vert pol D8/2M vert 12 3 dBd 
10+ 10 Twist i0XYr?M 11 3 dBd 

UHF LOOP YAGIS 

1250 1350 MHz 29 loops 1296 LY 20 dBi 
1650 l 750 MHz 29 loops 1691 LY 20 dBI 
Order Loop-YaQi connector exlra 


439 95 
369 95 
199 95 
209 95 
239 95 
149 95 
109 95 


^ 217 


$59 9b 
89 95 


$63 40 
79 95 
69 95 


47 95 
57 95 

Type N $14 95. SMAS5 95 


Send 40$ 1 2 siampMtpr full flelaus nt all vu-ui VHf 5 UHF equip 
men i ancl kvG crystal oickSulI requirements 


m 2 


K (617)263-2145 

SPECTRUM 
INTERNATIONAL, INC. 
I Post Office Box 1084 


| ,|r Post Office Box 1084 
Concord, MA 01742, U.S.A. 














We \nvi you to compare our PRODUCTS, FRICES and SERVICE 






Arunta 

Drake 

Janei1 

Luxor 

S.T.S. 

Astron 

El-Tech 

Keytronics 

MA/Com 

Toki 

Auto-Tech - 

Gen- Inst. 

KLH 

Regency 

Uni den 

Boman 

Gillaspie 

Locom 

Sat-Tec 

Wi1 son 

NA ' s s 

Avantek 

Gardiner 

Hytek 

Locom 

Regency 

Boman 

Cal i -f - Amp - 

Gillaspie 

M.S.E. 

MA/Com 

Winegard 


A1pine 
Cinci- Fib 
Conifer 


Continental 
D. H. 

Janei 1 


Laux 
M S< L 

Paraclipse 


Prodelin Wilson 

Raydx Winegard 

Regency 


Pro—Sat 
Gen- Inst 


T>r~ ± ves = 
Gillaspie 
Houston Tracker 


Janei1 Luxor 

Laux M.C.M. 


M. T. I. 
S.T.S. 


T.D.F. 

Vector 


Arunta Drake Janei1 Sat-Tec 


An tenner Feeds s 

Boman Chaparral MA/Com International 


Ai m 

Fu j i 

Marshall Electric 

Regency 

Amphenol 

General Inst. 

Mayes Brothers 

S.G.C. 

Arunta 

ITT 

Microwave Consul. 

Saxton 

Avantek 

Ideal 

Microwave Filter 

Sharp 

Bel don 

I kko 

Newton 

Stand-By 

Bel moor 

Intermagnetice 

Nexus 

Swire Mag 

B1onder-Tongue 

International 

P.C.M. 

Tru-Spec 

Brown Electronics 

Iter a 

Panasonic 

U1tima 

Cal it. Amplifier 

Lindsay 

Pfanstiehl 

Walden 

Com Scope 

M Z< M 

R.C.A. 

Winegard 

Drake 

MA/Com 

Radio Shack 

Xtra-Link 


LEWIS El ECTRONICS COMPANY 

F--O-BOX 1 OO WEST ELM STREET 

HUMBOLDT, TEWWESSEE 303^3 

(S^Ol > 7 r S4-21 < ?l 



More Details? CHECK-OFF Page 158 
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DO YOU 
KNOW 
WHERE 
TO FIND 
REAL 

BARGAINS 


on NEW and USED 
ELECTRONIC Equipment! 

You'll Find Them 
In the Nation's No. l 
Electronic Shopper Magazine 

NUTS & VOLTS 

Now in Our Sth Yoar 

Nuts & Volts is published MONTHLY and features: 

NEW STATE-OF-THE-ART PRODUCTS • 
SURPLUS EQUIPMENT • USED BARGAINS 
• LOW COST AD RATES • PRIVATE AND 
COMMERCIAL CLASSIFIEDS • NATIONAL 
CIRCULATION • NEW PRODUCT NEWS 
SECTION • AND A FREE CLASSIFIED AD 
WITH YOUR SUBSCRIPTION 

SUBSCRIPTION RATES 

□ One Year - 3rd Class Mail.S 10.00 

□ One Year - 1st Class Mail.$ 15.00 

□ One Year - Canada & Mexico (in U.S. Funds) ..SI 0.00 

□ Lifetime - 3rd Class Mail (U.S. Only) .$35.00 


SEND: 


□ CHECK 

□ VISA 


["] MONEY ORDER 
□ MASTERCARD 


TO: NUTS & VOLTS MAGAZINE 

P.O. BOX llll-H 
PLACENTIA, CALIFORNIA 92670 
(714) 632-7721 

Name_______—-— 

Address___ ___ 

Gty _________ 

State.___Zi --- 

Card No ______ 

Exp Date_,__ 

IF YOU'RE INTO ELECTRONICS, 

THIS MAGAZINE WILL SAVE YOU MONEY! 


Dealer Inquiries /nvrted 


195 


Use Your Wireless 
Control 

FROM ANY ROOM!!! 


LIKE HAVING A SATELLITE RECEIVER, VCR. 
CABLE TV, AND VIDEO DISC IN EVERY 
ROOM! 


* .^FT'Olt? i f ir. I .all:-IMi 
Receiver VCR Cable iv 
and v*doo Disc con now be 
used ton' i distune e 

* Install on anv TV to access all 
your remote control video 
components 

* Mokes nun remote TV:, 
remote cc ■nlrollable 
remote control VCV Coble 
Selector or Satellite Receiver 

* No f. me t -vinci' j n. =4.. it .ii i 

ises existing aaxial AJifrng 
between TV' 

* No exira con ft. jIs t« . i ■. j. i uses 
the hand held remote 
controllers you j I ready nave 

* Nri loots required \ 13Sih 
installed rn minutes 


Htba-link 


MODEL 170 


$7095 

Plus $3.00 
shipping & handling 


608 - 493-2291 


DI ALED IfM-.'UlRH .MHO Mi 


Works with most infrared 
remote control re< eivers 


HIGH PERFORMANCE 
PRESELECTOR-PREAMP 


The solution to most interference, intermod. and desense 
problems in AMATEUR and COMMERCIAL systems. 

M ^ _ *40 To 1000 Mh? ■ tuned to your frequency 

■* 5 large helical resonators 

* Low noise High overload resistance 

* 8 dB gam ulltmale reieclion> 80 dB 

* 10 to 15 volls DC operahon 

W V * Size ' 1 6 x 2.6 x 4 75"' estc connectors 

* FANTASTIC REJECTION! 

Typical refection: Price $89,95 bipolar w/ACA lacks 

±600 Khi#144 Mtiz -28dB Connector opl ions BMC $5, LIHF $6 
±? 6 Mhz#220Mhr -40dB N $10 

+ 5 MhzM50 Mhz -5DdB SUPER HOT! GaAs Fel option $20 


Typical refection: 

± 600 KhzCrr 144 Mhz -28dB 
± 1.6 Mhz@220 Mhz -40dB 
+ 5 Mhz(M6Q Mhz -5DdB 


AUTOMATIC IDENTIFIERS 


* f or transceivers and repeaters AMATEUR .rn: COMMERCIAL 

* Automatic operdiion djusiabie speed and amplitude 

* Small size easy installation Z to 16 volls DC 

* B selectable reprogrammable messages each up io 2 nun long 

* Wired tesied and programmed with your messaged| 

Model 10 1 US % Model 10 2 w/2 to 10 minute timer 569 96 

Wo oiler a complete lino ol iiansmitier and receivei at rips 
and synihosireir. for amateur and commercial use 
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the Russian Woodpecker: 

a continuing nuisance 


What it is and 
what can be done 

It never fails . . . you're working some choice DX 
on 20 meters for your 300th country or you're in one 
of the Area traffic nets, trying to pass a message to 
another ham a thousand miles away. Suddenly, with- 
out warning, the band is shattered by something that 
sounds like a cross between a machine gun and a jack¬ 
hammer. No, it's not the neighbor's power saw or the 
family microwave oven . . . it's the Russian Wood¬ 
pecker in full operation. With the interference level run¬ 
ning 10 to 20 dB over S9, your much-needed contact 
is buried under this avalanche of QRM and heard no 
more. The only solution is to turn off the rig and cool 
down with a tall, cold 807. 

What is the Woodpecker? Why is it in operation? 
And why does the Soviet Union persist in creating this 
level of interference worldwide? What can we do 
about it? And what have other radio services and users 
of the spectrum done? This article will explore the 
aspects of this problem and suggest some possible 
solutions. 

Basically, the Russian Woodpecker is an extremely 
powerful over-the-horizon radar system. It operates 
over most of the HF band, with effective radiated 
power levels of some 10 to 50 megawatts. To under¬ 
stand the nature of this problem, we need to have a 
basic understanding of how OTHB (Over-The-Horizon- 
Backscatter) radar operates, some sense of the history 


I of experimentation and operation in this field, and an 
educated awareness of Soviet diplomatic response to 
complaints about the interference their system is 
generating. 

basic radar operation 

It has long been recognized that radar can be 
operated on any frequency. The earliest radar systems 
— built by the British and responsible for much of that 
nation's success during the Battle of Britain — were 
operated at a frequency around 30 MHz. This was due, 
in part, to 30 MHz being the highest frequency at 
which significant levels of power could be generated. 
Later radar systems were operated at much higher fre¬ 
quencies as technology developed tubes capable of 
generating multi-kilowatt levels of power at shorter and 
shorter wavelengths. Moving through the spectrum 
from VHF to UHF and finally into the microwave re¬ 
gions, radar engineers have traditionally sought the 
highest possible frequency of operation for several 
reasons. Shorter wavelengths bring increased target 
resolution and give the system, as a whole, increased 
immunity to interference, either natural or man-made. 
In addition, highly directional antennas become physi¬ 
cally smaller, making possible the design of mobile 
radar units with greater target discrimination. 

Unfortunately, all these radar systems suffer from 
a single common defect: they can operate only 
on line-of-sight. This means that at greater dis¬ 
tances, the target must be at higher altitudes in 
order to be detected. Aircraft or cruise missiles fly¬ 
ing at very low altitudes can escape radar detection 

By Bradley Wells, KR7L, 5053 37th Avenue, 
S.W., Seattle, Washington 98126 
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until they are almost on top of the radar transmitter. 
Thus f several aircraft flying at tree-top level could 
approach and neutralize radar installations undetected, 
leaving a blind spot through which an enemy could 
pour aircraft or missiles. This scenario , dealing with 
the problem of low level detection, has left many a 
defense planner, both American and Soviet, in a cold 
sweat. 

lower frequencies provided 

new opportunities 

It had been recognized by many that some form of 
high-frequency radar, utilizing backscatter techniques, 
could detect these low-level targets. Since the radar 
signal would be reflected off the ionosphere and 
illuminate the target from above, there would be no 
escape from this type of detection system. It was also 
recognized that there were several inherent problems 
in this approach. First, the ionosphere was thought 
to be in a state of continuous flux, unable to provide 
stable refraction characteristics for any length of time; 
second, there would be continuous interference both 
to and from other users of the HF spectrum; and, final¬ 
ly, the reception of backscattered signals would re¬ 
quire extremely complex detection systems. 

By the early 1970's, scientific inquiry and experi¬ 
ments brought new light to this gloomy picture. The 
widespread use of ionospheric sounders, both ground- 
based and satellite, had shown the ionosphere to be 
more stable than previously thought. It was discovered 
that the refractive characteristics of the ionosphere 
changed very little in the short term — that is, for 
periods of approximately 30 minutes, the ionosphere 
is remarkably homogeneous. During the course of a 
day, these characteristics change in response to shifts 
of solar flux and geomagnetic activity. This meant a 
radar system would have to be capable of operating 
over much of the HF band to provide coverage of 
selected areas. Simply put, the radar would have to 
be frequency-agile to follow these changes in the 
Maximum Usable Frequency (MUF). 

The explosion of computer technology made possi¬ 
ble the correlation and analysis of weak backscattered 
signals on a real-time basis. Using cross-correlation 
reception techniques coupled with the development 
of magnetic drums for data storage, high-speed com¬ 
puters were used to sort out interference in the 
system. These computers could not only discern a 
weak target signal from ground clutter but also selec¬ 
tively filter out other users of the HF spectrum. 

early OTHBs 

In the 1950's, the United States Naval Research 
Laboratory and other groups began small-scale experi¬ 
ments with OTHB radar. These early experiments led 
to the solution of some of the major problems in de¬ 


signing a functional HF radar. Among these problems 
were the following: 

• The return from prospective targets would be 40 to 
80 dB weaker than the ground return (i.e., ground 
clutter). 

• It was not known whether sufficient angular resolu¬ 
tion could be developed at HF wavelengths to permit 
accurate target identification. 

• Extremely precise doppler techniques would have 
to be used to permit identification. 


The magnitude of this doppler problem may be seen 
in the following equation: 

2 V r f 0 
C 


fd 


fd represents the doppler shift, f Q represents the radar 
carrier frequency, V r is the target relative velocity, and 
C is the speed of light. For aircraft type targets, the 
doppler shift varies from tenths of a Hertz upward to 
50 Hz. This is dependent upon the operating frequen¬ 
cy. The development of technologies to deal with 
these and other problems have resulted in the 
operation of both American and Soviet OTHB radar 
systems. 

Both the American CONUS OTH-B (Continental 
United States Over-The-Horizon Backscatter — see 
sidebar, page 43) and the Soviet Woodpecker share 
characteristics common to all HF radars. The inter¬ 
action of these characteristics may be seen from an 
examination of the radar range equation: 
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The major differences between HF and microwave 
radar systems are related to the following: 

• Propagation effects — energy loss over ionospheric 
paths, polarization mismatch between transmitted and 
received signals, and gains or losses related to the 
dynamic nature of the transmission path. 

• The amount of noise injected into the system by 
natural sources (i.e., distant thunderstorms) and, more 
importantly, by other users of the HF spectrum 
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(e.g., international broadcasting, Amateurs, Maritime 
mobile, etc.h 

* Processing time (the number of hits integrated 
divided by the pulse-repetition frequency) — impor¬ 
tant since doppler radar requires a dwell time of Jq 
seconds to realize a frequency resolution of 1/Tc 
Hertz. 

The transmitted waveform for HF radar systems is 
similar to that of microwave systems. It can be CW, 
pulse, FM-CW, or some other coded mode of trans¬ 
mission, OTHB radar have different problems with de¬ 
tection at minimum ranges than do microwave radars. 
This is because of the existence of a skip zone that 
region, familiar to all hams, from which no signal is 
received. This skip zone accounts for HF radar's in- 
ability to detect targets closer than 1000 km to the 
transmitter, 

A long pulse is used in HF radar to increase the sen¬ 
sitivity of the system and may reduce to interference 
levels associated with pulse modulation. In addition, 
the pulse repetition frequency is normally low to avoid 
range ambiguities. A PRF of 50 Hz will yield an un¬ 
ambiguous range of some 3000 km. Individual pulse 
widths may range from tens of microseconds to 
several milliseconds depending upon the sensitivity 
desired and the desire to reduce interference to other 
services. 

antenna requirements are severe 

OTHB radar places more demands upon the anten- 

the solar jammer 

At frequencies in the high HF and low VHF 
range, natural extra-terrestrial sources of inter¬ 
ference can play havoc with radar systems. 
Ouriqg the height of the Battle of Britain, for ex¬ 
ample, British radars operating around 30 MHz 
were suddenly jammed by a strange, unknown 
signal. The interference became so severe that 
the British High Command felt sure it was some 
new and very effective form of German jamming, 

A group of engineers and astronomers, led by 
Stanley Hey, was detailed to locate the source 
and develop countermeasures. Together they 
determined that the interference appeared to 
originate in the area of the Sun, After photo¬ 
graphs revealed a large sunspot group on the 
surface of the Sun, Hey concluded that the in¬ 
tensity of interference was related to the size and 
position of the sunspots on the solar surface. 
This discovery, confirmed by other investigators, 
led to the post-war development of solar radio 
astronomy. 


na system than do other types of radar. The antenna 
must be physically large because of the low frequen¬ 
cies involved, be capable of handling very large 
amounts of power, exhibit gain and directivity over a 
wide range of frequencies, and be steerable in both 
elevation and azimuth. Typically the antenna consists 
of phased arrays of vertical bowtie driven elements in 
front of screen reflectors. The antenna lobes are 
steered in azimuth and elevation by shifting the phase 
relationships between individual active elements. 
Normally, separate antennas are used for transmitting 
and receiving. While this increases the problems of 
synchronizing the transmitter with the receiver, it is 
more than offset by the simplification of antenna con¬ 
struction. To place the first lobe as near horiztontal as 
possible, an extended ground screen is placed in front 
of the array. This ground screen may extend up to 
3000 meters in front of and be as wide as the antenna 
array. 

Changes in the ionosphere bring about changes in 
the MUF. HF radar adapts to these changing condi¬ 
tions by shifting its operating frequency. The iono¬ 
sphere is probed with a sounder and the profiles are 
updated constantly. This gives real-time information 
as to what the best operating frequency for coverage 
of a particular area of interest will be. The relationship 
between vertical profiles and transmission paths can 
be seen from figs, 1 and 2. As the transmission fre¬ 
quency approaches the MUF, the paths lengthen, pro¬ 
viding the maximum distance in a single hop transmis¬ 
sion. Operating at or near the MUF greatly reduces 
path losses. Since these radar systems are not limited 
to a few discrete bands of frequencies, as are other 
services (including hams), they can follow the MUF 
quite closely. 

The reliability of HF radar is related to antenna size, 
radiated power, and the range of frequencies used. 
These factors can overcome shortcomings in the relia¬ 
bility of the ionospheric paths. The ionosphere places 
limits on operation in both summer and winter, but 
for different reasons. In summer, ionization extends 
well into the lower regions, which normally contain 
neutral particles. Thus strengthened, the D-layer 
causes Increased path loss. During the winter, de¬ 
creased solar radiation creates lower electron densities 
in the F-layer and results in lower frequencies being 
required for reliable transmission. Several other prob¬ 
lems exist because of changes within the ionosphere. 
These problems include the following: 

* Propagation velocity is frequency dependent which 
places lower limits on pulse length and range 
resolution. 

* The refractive characteristics of the ionosphere allow 
specific areas to be covered only by a narrow range 
of frequencies at any given moment. 
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table 1. Current capabilities of United States and USSR OTHB radars. 

range coverage: 1000-4000 km, with longer ranges possible through multiple-hop transmissions, 

angle coverage: 360 degrees in azimuth possible, but less than 120 degrees typical, 

range resolution: As low as 2 km, with 20-40 km typical. 

absolute range accuracy: 10-20 km, assuming accurate and timely assessments of the ionosphere and optimum operating frequency, 
angle resolution: Determined by beamwidth. It can be as low as 1 degree, which corresponds to 50 km at a range of 3000 km. 

Doppler resolution: Generally resolution of 1 /10 Hz is possible. At an operating frequency of 20 MHz it corresponds to a target 

velocity of just under 2 MPH. 

level of interference: Dependent upon such factors as frequency of operation, antenna design, power level, type of modula¬ 

tion, area of illumination, and duration of operation at any particular frequency. 


• The propagation medium is filled with unwanted 
clutter from meteor and auroral ionization in addition 
to other areas of scattering that compete with target 
returns. 

present OTHBs 

The current capabilities of OTHB radars, both 
American and Soviet, are shown in table 1. 

it all started with Ivan The Terrible 

The initial evidence of Soviet OTHB radar capability 
surfaced in mid-1976. The first of these radar units, 
nicknamed 'The Kiev Buzzsaw" or "Ivan The Terri¬ 
ble" was a 2-million watt transmitter operating near 
the city of Kiev, augmented by a smaller installation 
near the Black Sea town of Nikolayev. From these 
initial efforts, the Soviets have expanded their system 
into a fully functional early-warning high-frequency 
radar. Most of the early information concerning the 
Russian Woodpecker, as it is now known, came from 
the worldwide efforts of Amateur Radio operators. 
Even today, little hard information is available con¬ 
cerning the physical make-up of these radar installa¬ 
tions. Western intelligence reports remain classified 
and, or course, the Russians appear reluctant to 
volunteer anything. 

The Woodpecker is part of some 7000 surveillance 
radar systems deployed at over 1200 sites across the 
length and breadth of the USSR. While it was initially 
thought that the Woodpecker was designed for air¬ 
craft or ship detection, recent information indicates 
that it is actually a ballistic missile early warning 
system. There are currently three of these OTHB 
radars in operation. Two of them pointed at the United 
States and the other was directed at central China. 
These radar systems operate in conjunction with sat¬ 
ellite detection systems to provide upwards of 30 min¬ 
utes warning of an ICBM strike launched from sites 
within the United States or China. This HF radar 
launch detection system is not as accurate or reliable 
as a satellite system, but the two working together give 
24 hour-a-day coverage of missile silos. 
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fig. 1. Daytime vertical profile of the ionosphere.* 
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fig. 2. Virtual path traces at two frequencies based on 
data in fig. 1. Radiation angles of 4-12-20 degrees above 
horizontal. (Adapted from "Over-The-Horizon Radar on 
the HF Band," Proceedings of the IEEE, June, 1974.) 


‘Adapted, with permission, from James M. Headrick's "Over-The-Horizon 
Radar on the HF Band,” Proceedings of the IEEE, Volume 62, Nov. 6, June, 
1974. ©1974, IEEE. 
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Since its beginning in 1976, the Soviet OTHB 
systems have increased their power and currently 
operate at the 20 to 50 megawatt level. Their system 
utilizes pulse modulation, in contrast to the American 
CONUS OTHB, which transmits FM-CW. The PRF 
(Pulse Repetition Frequency) is normally 10 per 
second, although additional analysis has suggested 
each pulse actually consists of a pulse train of up to 
twenty different square wave pulses with some less 
than two milliseconds long, giving an effective PRF 
of 800 pps. The modulation scheme employed by the 
Russians has undergone some evolutionary changes 
since the inception of this radar system. Currently, the 
modulation, though still a pulse system, causes the 
radar signal to be spread in frequency. This permits 
frequency compression on the receiving end and 
results in “processing gain” for the system as a whole. 
In addition, this spread-spectrum technique allows the 
detection system to more easily discriminate against 
other stations on frequency. Unfortunately, these 
wide-band signals have further increased the inter¬ 
ference levels to other, legitimate users of the HF 
band. 

Currently, the radar signals no longer sit on one fre¬ 
quency for extended periods of time, as they once did. 
This is due , in part , to the protests of other users of 
the HF spectrum, but also to the Soviets' efforts to 
utilize the optimum transmission frequency. At the 
present time, the signals move up and down the band 
in 100 kHz steps at intervals of 30 seconds to 10 
minutes. 

why hams are most affected 

It is also noteworthy that the Woodpecker chooses 
parts of the HF spectrum with low rates of RF oc¬ 
cupancy. Certain portions of the band have few users 
per unit time and those users operate with low levels 
of radiated power. These areas of the spectrum are 
a natural for radar operation, placing less stringent re¬ 
quirements on the detection system. As can be seen 
in fig. 3, the Amateur bands fit nicely into this 
category. This helps to explain why hams have 
suffered the most. In addition, Amateurs tend to have 
limited political “pull” with their governments and, 
thus, are less able to bring pressure to bear to curb 
this interference than are other users of the spectrum. 
Other services, such as international broadcasting, can 
overcome the Woodpecker by raising their effective 
radiated power into the megawatt range and thereby 
swamping out the Russian radar. 

Worldwide response to the Woodpecker arose 
almost immediately after its first transmission. In 
July, 1976, the Federal Communications Commission 
sent a telegram — prompted by complaints from ham 
operators about interference levels on the 20-meter 
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fig. 3. Typical power spectrum at HF. Note correlation 
with user aiiocation. Noise floor — 140 dBw (140 dB 
below 1 watt). (Adapted from "Over-The-Horizon Radar 
on the HF Band," Proceedings of the IEEE, June, 1974.) 


band — to the Soviet Ministry of Post and Tele¬ 
communications. With no response from the USSR, 
the FCC sent three more cables. Still there was no 
response. In October, the FCC filed a formal complaint 
with the International Frequency Registration Board. 

Additional complaints poured in from Amateur, 
Maritime, and aeronautical operators in other coun¬ 
tries. In addition to the United States, and European 
nations, countries in the region of the Baltic Sea as 
well as Australia and New Zealand voiced strong pro¬ 
tests. Early in 1977, the Soviet Union admitted that 
their experiments might cause some interference to 
other radio facilities for short periods of time. As 
worldwide pressure mounted, the USSR agreed to cut 
back on these radar transmissions. In reality, the 
Woodpecker remained on the air for the same amount 
of time, but its signals moved back and forth through 
the HF band rather than staying in one spot for ex¬ 
tended periods of time. 

In 1979, this issue surfaced, but was never pressed, 
at the World Administrative Radio Conference. In 
retrospect, this was probably for the best. This con¬ 
ference resulted in substantial gains for the Amateur 
community that might never have come about if the 
Conference had been disrupted over the Woodpecker 
issue. 

Soviets ignore treaty 

The USSR is signatory to international telecom- 
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fig, 4. Spectral distribution of signal from the Russian 
Woodpecker (assuming 50 Mw carrier ERP. note that the 
Woodpecker still has 5000 watts ERP 50 kHz either side 
of center frequency). 


munications treaties that spell out, in detail, the alloca¬ 
tions for broadcasting. However, the Soviets have 
made full use of an escape clause included in all of 
these treaties. Simply put, a nation may ignore the 
treaty if such action is deemed to be in the best in- 
terests of its national defense. In addition, telecom¬ 
munications treaties are only as good as a nation's will¬ 
ingness to abide by them. There is no practical way 
to force compliance by other countries. Most nations 
observe these treaties rather closely, however, realiz 
ing that compliance is in the best interest of the world 
community. 

The current position of the United States was re¬ 
cently stated by Dr. William Schneider, Under Secre¬ 
tary of State for Security Assistance, Science and 
i echnology. in an interview, Schneider commented, 
"We are making every effort to encourage the USSR 
to comply with their treaty obligations. In this regard, 

I hope we will be more effective in the future than we 
have been in the past/' 1 In reality, this means that the 
Soviets will continue to use the Woodpecker as long 
as it suits their needs or until they develop a completely 
accurate and reliable satellite surveillance system for 
I CBM launch detection. 

what can we do? 

So what can you do the next time the Woodpecker 
blows the 20-meter band apart? There's no point in 
complaining to the FCC or Department of State 
they're not interested. They have literally thousands 


interference 
not inevitable 

The USA's CONUS OTH-B radar has received 
widespread publicity in technical, professional, 
and Amateur publications. At the onset of opera¬ 
tion, the project's organizers actually solicited 
interference reports from all users of the HF 
spectrum, A committee was set up to handle the 
expected deluge of complaints; after two years 
of operation, only eight reports had been re¬ 
ceived, Of these, seven were disallowed because 
the radar had not been in operation at the time 
the alleged interference occurred or because the 
radar was operating on a frequency far removed 
from the one specified in the complaint. The 
eighth report was not a complaint at all, but 
rather a report from an SWL looking for confir¬ 
mation, This absence of interference to other 
services is due to the nature of the American 
radar and the care exercised in the selection of 
dear frequencies. 


of complaints on file and don't need any more.They 
are fully aware of the problem and realize how little 
they can do to change it. Cranking your keyer up to 
99 WPM and shooting a string of pulses in the direc¬ 
tion of the Soviet Union is equally futile. Because the 
radar is designed to ignore this type of interference, 
all this accomplishes is additional QRM for other hams. 

Perhaps the best solution to Woodpecker inter¬ 
ference lies in the field of electronics, The technology 
is available to eliminate this pest at the receiver. The 
newer transceivers, such as the Kenwood TS-930, the 
ICOM IC-751, and the Yaesu FT-1, among others, 
have dual noise blankers, one of which is designed to 
eliminate long pulse noise such as that from the Wood¬ 
pecker, This trend is likely to continue until most new 
rigs have this capability. 

All this doesn't help those of us who aren't quite 
ready to buy a new state-of-the-art transceiver. What 
can we do? We have two choices. The first is to build 
a custom noise blanker for our existing rigs. Circuits 
to eliminate the Woodpecker have been published in 
Amateur magazines and in the ARRL's Radio 
Amateur's Handbook. The second choice is the pur¬ 
chase of a ''Moscow Muffler/' a Woodpecker noise 
blanker manufactured by AEA (Advanced Electronics 
Applications) of Lynnwood, Washington, Installed be- 
tween the transceiver and antenna, this unit effectively 
blanks out the Woodpecker by means of an RF sensing 
unit that automatically takes it out of the circuit when 
the transmitter is keyed. The blanking width and syn¬ 
chronization are both adjustable. The basic sync rate 
may be switched between 10 and 16 Hz to allow for 
blanking when both OTHB radars are in operation. 

It does not appear that the Woodpecker will dis- 
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fig. 5. Coverage of Soviet "Woodpecker" JCBM launch detection systems. (Note: this base map appeared in KR7L's "Fun¬ 
damentals of Grayline Propagation," ham radio , August, 1984, page 77. Azimuthal-equidistant map prepared by Bill Johnston, 
N5KR, 1808 Pomona Drive, Las Cruces, New Mexico 88001.) 


appear within the near future. The Soviet Union will 
continue operation despite world opinion, as long as 
it deems the practice necessary. The ultimate prac¬ 
tical solution will be the inclusion into Amateur equip¬ 
ment of noise blankers capable of removing this in¬ 
terference. Advancing electronic technology will pro¬ 


vide the solution to a worldwide problem that ap¬ 
parently cannot be resolved by diplomatic methods. 
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s-SHORT CIRCUIT HOTLINE -n 

Building a current ham radio project? Call the 
Short Circuit Hotline any time between 9 AM and 
Noon, or 1 to 3 PM - Eastern time — before you 
begin construction, Well let you know of any 
changes or corrections that should be made to the 
article describing your project. 

|See “Publisher's Log/' April, 1984, page 6, for 
details.) 

v-603- 676- 1441 -' 



MODEL AMO 


Designed for 
APARTMENTS 
MOTELS 
VACATIONS 


Quick Simple Installation Operates on 2, 6, TO, 15,20,30 
and 40 meters All coils supplied. Only 22-1/2 inches long. 
Weighs less than 2 lbs Supplied with 10 ft, RG 58 coax 
and counter poise. Whip extends to 57 inches. Handies 
up to 300 watts 
VSWR— 11:1 when tuned 


Ada S3 00 

Shipping and Handling 




IMite *y mom neiarts- and other £WW pmduen 


ALL OUR PRODUCTS MADE IN USA 

BARKER ft WILLIAMSON 

Qualify Commutation Products Since 1V32 
At your Distributors Write or Call 
10 Carrol Street. Bristol PA 10007 

<215) 7M-5561 












HIGH-PERFORMANCE 
RECEIVER MODULES 


HI 44 Shown 

* R 1 44/R220 FM RCVRSfor2M or 220 MHz. 
0,1 5uV sens,; 8 pole xtal filter 4 ceramic filter 
in f-f, helical resonator front end for exceptional 
selectivity, more than -100 dB at ±12 kHz, 
best available today. Flutter-proof squelch, 
AFC tracks drifting xmtrs, Xtal oven avail 
Kit only $138. 

* R451 FM RCVR Same buttoruhf Tuned line 
front end, 0,3 uV sens. Kit only $138., 

* R76 FM RCVR for 1QM. 6M T 2M, 220. Or 
commercial bands As above, but w/o AFC or 
hei. res. Kits only $118. 

Also avail w/4 pole filter, only $98/kit. 


T451 UHFFM EXCITER 2 to3 Watts on450 
ham band or adiacent freq. Kit only $78. 


ACCESSORIES 


* R110 VHF AM RECEIVER kit for VHF aircraft 
band or ham bands* Only $98, 


* R110-259 SPACE SHUTTLE RECEIVER, 

kit only $98. 


• NEW-SIMPLEX AUTOPATCH 

Use with any transceiver. System includes 


VHF & UHF LINEAR AMPLIFIERS. Use on 

either FM orSSB. Power levels from 10 to45 
Watts to go with exciters & xmtg converters. 
Several models. Kits from $78, 


* HELICAL RESONATOR FILTERS available 
separately on pcb w/connectors. 


HRF-144 for 143-150 MHz $38 
HRF-220 for 213-233 MHz $38 
HRF-432 for 420-450 MHz $48 


• COR -2 KIT With audio mixer, local speaker 
amplifier, tail & time out timers Only $38. 


* COR'3 KIT as above, but with "courtesy 
beep", Only $58. 


• CWID KITS 158 bits, field programmable, 
clean audio, rugged TTL logic. Kit only $68. 


m OTMF DECODER/CONTROLLER KITS* 

Control 2 separate on/off functions with 
touehtones*, e g., repeater and autopalch. 
Use with main or aux. receiver or with Auto¬ 
patch. Only $90 


• AUTOPATCH KITS , Provide repeater auto¬ 
patch. reverse patch, phone line remote 
control of repeater, secondary control via 
repeater receiver. Many other features. 
Only $90 Requires DTMF Module. 


THE MOST AFFORDABLE 

REPEATER 

ALSO HAS THE MOST IMPRESSIVE 
PERFORMANCE FEATURES 

(AND GfVES THEM TO YOU AS STANDARD EQUIPMENT!} 


Inom Ironic* 






JUST LOOK AT THESE PRICES! 


Band 

Kit 

Wired/Tested 

10M.6M,2M,22Q 

$680 

$880 

440 

$780 

$980 


Both kit and wired units ate complete with ail pads, modules, hardware, and crystals. 

CALL OR WRITE FOR COMPLETE DETAILS. 

Also available for remote site Unking, crossband, and remote base 


FEATURES: 

• SENSITIVITY SECOND TO NONE; TYPICALLY 
0.1 5 uV ON VHF, 0,3 uV ON UHF. 

* SELECTIVITY THAT CAN T BE BEAT! BOTH 

8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR 
GREATER THAN 100 dB AT ± 12KHZ. HELICAL 
RESONATOR FRONT ENDS. SEE R144, R220, 

AND R451 SPECS IN RECEIVER AD BELOW. 

• OTHER GREAT RECEIVER FEATURES; FLUTTER- 
PROOF SQUELCH. AFC TO COMPENSATE FOR 
OFF-FREQ TRANSMITTERS, SEPARATE LOCAL 
SPEAKER AMPLIFIER & CONTROL. 

* CLEAN, EASY TUNE TRANSMITTER; UP TO 20 WATTS OUT 
{UP TO SOW WITH OPTIONAL PA). 


HIGH QUALITY MODULES FOR 
REPEATERS, LINKS, TELEMETRY, ETC. 


DTMF & Autopatch modules above and new 


ham Ironies® 


* At 6 RF TIGHT BOX Deep drawn alum, case 
with tight cover and no seams. 7x8x2 inches. 
Designed especially for repeaters. $20 


Timing module to provide simplex autopatch 
and reverse autopatch. Complete patch 
system only $20G/fcit Calf or write for details. 
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NEW LOW-NOiSE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS 


Hamtronics Breaks 
the Price Barrier / 




No Need to Pay $80 to $125 
for a GaA$ FET Preamp, 

FEATURES: 

• Very Low Noise; 0.7 dB VHF, 0.8 dB UHF 

• High Gain: 18 to 28 d8. Depending on Freq 

• Wide Dynamic Range for Overload Resistance 

• Latest DuaFgateGaAs FET, Stable Over Wide 
Range of Conditions 

• Rugged, Diode-protec ted Transistors 

• Easy to Tune 

• Operates on Standard 12 to 14 Vdc Supply 

• Can be Tower Mounted 

MODEL TUNES RANGE PRICE 

LNG-28 26-30 MHz $48 

LNG-50 46-56 MHz $49 

LNG-144 137-150 MHz S49 

LNG-220 210*230 MHz $49 

LNG-432 400-470 MHz $49 

LNG-40 30-46 MHz $64 

LNG-160 150*172 MHz $64 


ECONOMY PREAMPS 


Our traditional preamps, proven in years of 
service. Over 20,000 in use throughout the 
world. Tuneable over narrow range. Specify 
exact freq band needed. Gain 16-20 dB NF = 
2 dB or iess VHF units available 27 to 300 MHz. 
UHF units available 300 to 650 MHz, 




Models to cover every practical rf & if range to 
listen to SS8, FM, ATV. etc NF = 2 dB or less 


VHF MODELS 

Kit with Case S49 
Less Case $39 
Wired $69 


UHF MODELS 

Kit with Case $69 
Less Case $49 
Wired $75 


Antenna 
Input Rang 

28-32 
50-52 
50-54 
144-14(5 
145 147 
144-144 4 
146*140 
144-140 
220222 
220-224 
222-226 
220-224 
222-224 


432-434 

435-437 

432-43© 

432-436 
439 25 


Receiver 

Output 

144-146 
28-30 
144-140 
28-30 
28-30 
27-27 4 
26-30 
50-54 
28-30 
144-148 
144-148 
50-54 
28-30 


28-30 
28-30 
144 148 
50-54 
61.25 


SCANNER CONVERTERS Copy 72*76, 135* 
144, 240*270,400-420, or 806-894 MHz bands 
on any scanner. Wired/tested Only $88, 


P30K, VHF Kit less case 
P30W, VHF Wired/Tested 
P432K, UHF Kit less case 
P432W, UHF Wired/Tested 


$18 

$33 

$21 

$36 


SAVE A BUNDLE ON 


HELICAL RESONATOR VHF FM TRANSCEIVERS! 
PREAMPS 


Our lab has developed a new line of low*noise 
receiver preamps with helical resonator filters 
built m. The combination of a low noise amplifier 
and the sharp selectivity of a 3 or 4 section 
helical resonator provides increased sensitivity 
while reducing inter mod and cross-band inter* 
ference in critical applications. See selectivity 
curves at right. Gain = approx. 12 dB. 


Model 


HRA-144 
HRA-220 
HRA*432 
HRA-( ] 
HRA-{ ) 


Tuning Range 


143-150 MHz 
213*233 MHz 
420*450 MHz 
150-174MHz 
450*470 MHz 


Price 


$49 

$49 

$59 

$69 

$79 


Cabinel Kit, complete 
with speaker, knobs, 
connectors, hardware 
Only $60 


While supply 
lasts, gel $60 
cabinet kit free when 
you buy an FM-5 Transceiver kit 
Where else can you get a complete transceiver 
for only $1 78 


For SSB. CW, ATV, FM, etc. Why pay big 
bucks for a multi mode rig for each band? Can 
be linked with receive converters fortransceive, 

2 Watts output vhf, 1 Watt uhf, 


Exciter 

Antenna 


Input Range 

Output 

For VHF, 

28-30 

28-29 

144- 146 

145- 146 

Model XV2 

28-30 

50 52 

Kit $79 

27-27 4 

144 144 4 

Wired $149 

28-30 

220-222* 

(Specify band) 

50-54 

220-224 


144-14© 

50*52 


50*54 

144-148 


144-14© 

28-30 


28-30 

432*434 

For UHF, 

28-30 

435-437 

Model XV4 

50-54 

432-436 

Kit $99 

81 25 

439.25 

Wired $169 

144-140 

432-436* 


# Add S20 for 2M inpul 


LOOK AT THESE 
ATTRACTIVE CURVES! 


- ON 

■Is, he 
or 2M 


M -t* rtdi 


- life. --™- rn. 


Typical Selectivity Curves 
ot Receivers and 
Helical Resonators 


IMPORTANTREASONS WHY 
YOU SHOULD BUY FROM THE 
VALUE LEADER: 

?. Largest selection of vhf and uhf kits 
in the world. 

2. Exceptional quality and low prices due 
to large volume . 

3 Fast delivery: most kits stepped same day 

4. Complete, professional instruction 
manuals. 

5. Prompt factory service available and 
tree phone consultation. 

6 . In business 21 years. 

7. Sell more repeater modules than ail 
other mfrs and have tor years. Can give 
quality features for much lower cost. 


Call or Write for FREE CATALOG 

(Send $1.00 or 4 IRC’c for overseas mailing) 
Order by phone or mail • Add $3 S & H per order 
(Electronic answering service evenings & weekends) 
Use VISA, MASTERCARD, Check, or UPS COD. 


haml 


romcs. me. 


65-E MOUL RD. • HILTON NY 14468 

Phone: 716-392-9430 

Hamtronics ‘ is a registered trademark 


EVtore Details? CHECK-OFF Page 158 
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a double conversion 


portable SW receiver 


Modify an earlier design 
for additional coverage, 
built-in frequency counter 


In the April, 1984 >ssut! of horn radio. Jack described the construe 
tioit of a compact, portable, high performance shortwave receiver 
lor I he 46- through 100 meter bands. 1 This article provides a design 
tor an extended coverage receiver based on that design, hut offer 
mg bom end RF tuning and a built in frequency counter and power 
supply Helpful circuit hints applicable to other receiver designs are 
also described The April article should be reviewed for schematics, 
component values and COntructron details. Figures 1. 2 r and 3 show 
several views of the new receiver from different angles, including 
component lav out and shielding requirements Editor 



fig. t. Top row of controls includes antenna input, on/off 
switch, RF bandswitching. Bottom row includes AF gain 
knob, RF tuning, main tuning. 


I Good converter design ceils for an examination of 
ail mixing by products for each choice of local 
oscillator and desired input signal range and minimizes 
in-band spurious responses. 2 The frequency conver¬ 
sion scheme finally decided upon extends front-end 
coverage to include signals in the 9.3 to 10 MHz range. 
The incoming signal is downconverted to 3.3 to 4.0 
MHz using a crystal oscillator and active mixer. The 
digital display is made to 'Track" by converting the 
"3" MHz readout to "9" MHz simply by switching the 
"F" LED segment, thereby eliminating the need for 
elaborate frequency readout conversion schemes. To 
accomplish this a 4-pole, 2-position C&K miniature 
switch performs the following functions; 

* supplies +12 VDC to the converter board 
• bandswitches the converter input 
* bandswitches the converter output 
* switches the "F" LED between "3" and "9" 

The converter has been designed for a broadband 
response and the RF and MIX trimmers should be 
stagger-tuned for flatest front-end response. The com 
verier schematics and the wiring of the CONV band- 
switch are detailed in fig, 4. 

construction details 

In addition to the schematics and photos shown, 
the following information should be useful. 

Power transformer. This should supply 14 volts at 
120 mA. A 15-volt unit would probably be better to 
use because it would deliver (under load) a DC voltage 
closer to that of a car battery. Presently, power drain 

By Jack Perolo, PY2PE1C, P.O, Box 2390, Sao 
Paolo, Brazil 
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fig, 2. Top view. At top left is the 4 digit display, wired to the 
frequency counter below it. At top center is the S-meter, with 
CBK switches to its right. The input 9 MHz trap is at top right. 
The IF strip is below the S-meter, shielded with 1/16 inch 
aluminum sheet. At bottom left is the 60:1 ratio Muffett gear 
reducer connected with flexible coupling to the 104 pF variable 
capacitor. To the right of the variable capacitor is the power 
transformer, followed by the 9 MHz crystal filter. The back 
panel has provisions for two AF output jacks, DC power 
{12 voltl input jacks, and a 110 VAC connector fsee fig 3). 


fig. 3 Bottom view. At top left are the audio frequency 
potentiometer and 5-24 pF Jackson RF trimmer, S meter is 
at top center; below the S meter is the PC board for power 
supply, AF strip and the front-end convener. The power 
supply electrolytic capacitors are at its right. At left is the 
RF/Miicer PC; notice shield between it and the front end con 
verier. The 110 VAC connector is at bottom. At bottom right 
is the VFO PC board, with electronic bandswitching circuitry, 
shielded from both the RF PC and front end converter PC: 
the VFO PC board ends near the gear reducer, seen at bottom 
right, AH RF transistors are mounted in sockets to ease 
replacement in case of failure. 


is 120-125 mA with the 9 MHz converter on, dropping 
to about 100-105 mA with the converter off, (Saw off 
the original brackets; use a bolted pillar and pressure 
holder to keep it in placed 

Space-saving techniques. In order to make room 
for the converter and power transformer, a new layout 
was developed. The audio strip PC board was 
redesigned and reduced in size, with all components 
vertically mounted. This reduced it from 1.57 x 2 
inches (40 x 50 mm) to 1.18 x 1,57 inches (30 x 40 mm). 
The PC board that houses the audio strip also in¬ 
cludes the power supply, the zener diodes, and the 
front-end converter. The 1/16 inch thick epoxy board 
measures 2-3/8 x 3-172 inches (60 x 90 mm). Separate 
diodes were used In the supply to avoid confusion in 
case 110 VAC and external power were left on at the 
same time. 

Gear reducer. Zero backlash, Muffett size 1 with gear 
ratio 60:1, Available in the U,K, for $75.00. 

Cabinet. 2x6x6 inches (50 x 150 x 150 mm I HWD, 


ham band options 

The 80-meter band, covered in the earlier project, 
is included in the current version. The 40-meter band 
can be covered by the direct method or by the con¬ 
verter method. Using the direct method extends the 
coverage of the basic receiver to 7 MHz. {The MHz 
digit of the display must be read.) The converter op¬ 
tion would employ a 4 MHz crystal; the digit problem 
appears to be easier to solve, but some spurious sig- 
nals are likely to appear within the band. Coverage on 
30 and 20 meters can be implemented by modifying 
the front-end conversion using a single set of coils and 
electronically bandswitching the parallel capacitors and 
the oscillator crystal. One can cover 1 , 10, and 14 MHz 
with the same basic converter by increasing PC board 
size slightly. 

The frequency counter can easily handle the fifth 
digit (tens of MHz) because the 7207 1C has provisions 
for it, but the power supply must be sized according¬ 
ly for the extra load. Care should also be taken in the 
layout and design of the front panel, which is presently 
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fig. 4. Schematics of the GP-78 converter and bandswitch wiring. (RF coils shown, LI through L4, are detailed in 
reference 1.) Shielded bandswitch connections use miniature coaxial cable, type RG-174/U or equivalent. The 6.0 MHz 
crystal is a type HC-26/U by ICM. Only the first two digits (DG) of the frequency display are shown, as the third and fourth 
digits are wired in parallel to digit No. 2. The new control added "RF PEAK" is a 5-24 pF Jackson miniature trimmer, con¬ 
trollable from the front panel (see fig. 1). The remainder of this circuit (not shown) is identical to the schematics shown 
in reference 1. The converter shown could also be adapted to the earlier (or other) projects as a separate accessory, fitting 
into a 3 x 3 x 0.75 inch box, borrowing the +12 volts from the receiver. 


very crowded; the addition of an extra digit would re¬ 
quire widening the panel. 
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computer technology: 

fast, fastr FAST! 

Some of the most dramatic 
changes in computer technology are 
taking place in architecture — that is, 
in the way computer logic is organised. 
This is necessary because electronic 
speeds are now so fast that the physi¬ 
cal distance between circuit elements 
has become a major limitation. To alle¬ 
viate this problem, the Cray supercom¬ 
puter features logic bays arranged in 
a circle so that all interconnects are not 
more than one circle diameter away. 

NASA has developed a design called 
the Massively Parallel Computer — and 
massive it is: over 16,000 identical 
processors are arranged in parallel. 
This approach allows an image proc¬ 
essing task that takes 8 hours on a 
conventional large mainframe to be 
reduced to only 17 minutes! Com¬ 
panies such as Cray, ETA, and Fujitsu 
are developing computers that will be 
10,OCX) times faster than an IBM PC by 
1987 or 1988. The implications of this 
kind of progress make exciting news 
for hams. Might it someday be possi¬ 
ble to contain a basic HF receiver on 
a single chip? A complete SSB receiver 
could actually consist of 3000 in¬ 
dividual receivers, each having 1 kHz 
bandwidth and tuned to a different 
part of the HF spectrum under com¬ 
puter control. Such a unit could repre¬ 
sent the ultimate in interference 
avoidance and MUF agility! 

cooling high-speed 
circuits 

Ever since the beginning of the 
electronic era, heat has been a prob¬ 
lem. The absence of effective ways to 
remove it at the device level continues 


to be a major limitation to present 
large-scale integration. Designers are 
now examining methods by which an 
1C substrate can be bonded to a 
porous metal carrier, with coolant cir¬ 
culated through the porous metal, 
then evaporated and recovered in a 
closed system. Using this method, 
thermal transfer can be improved to a 
rate 100 times better than with con¬ 
duction alone, with each LSI circuit 
containing its own refrigeration 
system. 

Also significant is the interest in run¬ 
ning VLSI circuits at the temperature 
of liquid nitrogen (77 degrees K). At 
this temperature electron mobilities go 
up, speed increases, and thermal effi¬ 
ciency improves. With modern tech¬ 
niques, even the cryogenic problems 
aren't too difficult. Look for examples 
of this approach to appear in commer¬ 
cial products before too long. 

Even more exotic are super-cold 
devices called Josephson junctions 
(JJ's). These are thin film devices that 
operate at 4 degrees K (the tempera¬ 
ture of liquid hydrogen), exhibit pico¬ 
second (one millionth of a micro¬ 
second) speed, and consume nearly 
zero power because they operate at 
superconducting temperatures. After 
spending nearly twenty years develop¬ 
ing JJ's for supercomputer applica¬ 
tions, IBM recently threw in the towel 
because of the difficulty of manufac¬ 
turing the device and its support sys¬ 
tem. Work continues in Japan, how¬ 
ever, with Fujitsu pursuing research 
and the Ministry of International Trade 
and Industry (MITI) funding the de¬ 
velopment of a JJ analog-to-digital 
converter. With several GHz band- 
widths, such a device could make 
possible digital storage scopes with 
several hundred MHz capability, or 


low-noise digital VHF receivers with 
direct conversion to digital information 
at the front end. Although very low 
temperature devices have many attrac¬ 
tive characteristics, they may be dif¬ 
ficult to put to use —except in space, 
where the necessary low temperature 
is free. But the benefits are great 
enough to warrant a substantial con¬ 
tinued effort around the world. We 
should see some exciting break¬ 
throughs in the near future. 

faster antennas, too 

Take a look at what's happening 

in telecommunications. More and 
more information is being sent over 
each circuit; system bandwidths are 
being increased, and most data is now 
digitized before transmission. All this 
wideband data eventually goes to an 
antenna that radiates the signal. This 
means that the antenna has to have 
some measure of frequency independ¬ 
ence — that is, be broadband. As data 
rates and information density increase, 
the pulse response of the system also 
becomes a consideration. 

It is now being observed that many 
antenna types don't exhibit adequate 
pulse response for present and con¬ 
templated data links. The problem is 
not an easy one to resolve. In order to 
radiate, antennas must depart from the 
distributed characteristics that give 
transmission lines their good pulse 
response. Much attention is now be¬ 
ing given to measuring the pulse/tran¬ 
sient response of various antennas, 
and the relevant journals abound with 
complex math as a result. Perhaps all 
this effort will lead to new antennas 
that will couple the desired energy in¬ 
to space without acting as if they had 
all kinds of L 8- C hung across them. 

ham radio 
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meet Ernie Guerri, W6MGI 

Ernie Guerri, W6MGI, comes to the pages of 
ham radio with a background that indudes 32 
years as a licensed Amateur, and 27 years in the 
development and management of advanced 
technology- He is a Senior Member of the IEEE 
and a life member of ARRL. 

Ernie was educated in Physics at the University 
of Maine, Semiconductor Electronics at the 
University of California, and in Business at 
Stanford* He has held engineering and manage¬ 
ment positions at IBM, Raytheon, and General 
Dynamics, Each of these positions involved work 
at the leading edge of aerospace technology, 
telementry, and deep space communications* 
Most recently he has been President and General 
Manager of the Advanced Technology Center of 
Gould Inc*, one of America's large ($1 *5B) elec¬ 
tronics companies* In October, 1983 he left 
Gould to form his own technology consulting 
firm, which he now operates from offices in 
Chicago. 

Ernie will be commenting on technological 
developments that will shape the equipment of 
tomorrow. Some will have direct relationship to 
Amateur Radio; others will hopefully encourage 
implementation of new technologies in yet un¬ 
explored areas of our hobby* 



1 wo <;reat 
ways to get 

Q5 copy 


Ask: 


G4HUW KB5DN WA4FNP WD5DMP 
KJ2E K61MV WD4BKY WD8QHD 
K4XG K8MKH W04CCI WB9NOV 
KA4CFF KB0TM W04CCZ WD9DYR 
KA5DXY W4YPL W5GAI 

4440 SSB/FM 
Base-Station Microphone 

Shuras most widely used base- 
station microphone is a ham 
favorite because it really helps 
you get through.. with switch- 
selectable dual impedance low 
and high for compatibility with 
any rig 1 VOX NORMAL switch 
and continuous-on 
capability make 
the 444D easy 
to use even 
under tough 
conditions. If 
you re after 
more 05 s, you 
should check 
it out* 



FREE! Amateur 
Radio Micro- 
phone Selector 
Folder. Write 
for AL645* 


526T Series If 
SUPER PUNCH 
Microphone 

Truly a microphone 
and a half f Variable out¬ 
put that lets you adjust the 
level to match I he system 
The perfect match for 
virtually any transceiver 
made, regardless of 
impedance Turns 
nriobile-NBFM unit into 
an indoor base station! 
Superior SSB 
operation, too. These 
and many other 
features make the 
526T Senes II a 
must-try unit. 
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| Ham MasteiTapes I 


THE N2NY HAM RADIO COURSE ON VIDEOTAPE 


c 1983 N2NY Productions Inc 


MKSKNT 



© 

© 


SOME OF THE 
TOPICS 

COVERED INCLUDE 


TIME ©INLY 



©IN VI© 



Ham MasterTapes brings the best 
possible personalized Ham Radio 
license preparation right into your own 
living room. If you, a friend or family 
member wants the best help available to 
get past the FCC test hurdle, it’s 
available now in Beta or VHS home 
video format. 

Larry Horne, N2NY brings his 33 
years of Ham Radio teaching experience 
right to your home. Each of the 26 video 
lessons has close-up details of com¬ 
ponents and systems along with superb 
graphic drawings. Each lesson has 
important points superimposed over the 
action and reviewed at the end of each 
section. This makes note-taking a snap! 
Miss something? Didn’t get it the first 
time? Just back up the tape and run it 
again or freeze-frame it for detailed 
close-up study! 

Larry’s classroom is a real ham shack. 
Lee, a 13-year-old boy, and Virginia are 
led through the learning process. The 
questions that they ask are the ones 
Larry knows you would ask if you were 
there in person. You soon feel like you’re 
part of an ideal small class. 

The topics covered will not only get 
you through the Novice test— General 
class theory is covered also. By the time 
you get your Novice license, you will be 
able to upgrade to General or 
Technician! 

Larry’s technique of involving the 
viewer with the demonstrations makes 


the most difficult topics easy to un¬ 
derstand. Understanding—not mere 
memorization—is what makes Ham 
MasterTapes so effective. When you 
study the 700 possible FCC questions, 
the answers will be obvious. 

Larry doesn’t stop with just test¬ 
passing. All the proper techniques of 
operating practices and courtesy are 
demonstrated. The instruction manual 
for that new rig won’t be a mystery! Larry 
becomes your own personal instructor 
to help you on that first set-up and 
contact! 

The Ham MasterTapes series is 
produced in one of New York City’s top 
commercial studios. Not only is the 
production crew made up of real 
professionals but many of them are also 
licensed amateurs. Everybody puts in 
obvious extra effort to make the 
production a classic. 

The 6-hour course is available on three 
2-hour Beta II or VHS-SP cartridges for 
$199.95,for individual ,home or nonprofit 
Ham Club use. (High schools or colleges 
must order our Scholastic licensed 
version, $499.95 for Beta or VHS and 
$750 for 3/4" U-matic.) 

To order, call or write Larry Horne, 
N2NY at Ham MasterTapes, 136 East 
31st Street, New York NY 10016. Phone 
212-685-7844 or 673-0680 MasterCard 
and Visa accepted. New York state 
residents add appropriate sales tax. 
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THE N2NY HAM RADIO COURSE ON VIDEOTAPE 


136 East 31st Street 

New York, New York 10016 

(212) 685-7844 • 673-0680 
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extending 

the modular 2-band receiver 


Add two boards 
— and build yourself 
an HF transceiver 
for SSB and CW 

In the July, 1983, issue of ham radio I presented a 
design for a practical, easy-to-use HF receiver with 
digital readout. 1 The simple addition of a converter to 
the front end extends the receiver's frequency 
coverage to VHF; the addition of just two more boards 
turns the unit into an SSB/CW transceiver as well, 
see fig. 1. 

design concept 

Simply stated, an SSB transmitter amplifies voice, 
mixes it with a carrier frequency in such a way as to 
balance out the carrier, removes one sideband, and 
mixes the result up or down in frequency to the desired 
output frequency. 

In this design, see fig. 2, the audio from the 
microphone is amplified by a two-stage speech 
amplifier and applied to a simple two-diode balanced 
modulator that removes the carrier, providing a signal 
that contains two sidebands and a suppressed carrier. 
The carrier source is the BFO. By selecting either USB 
or LSB, the operating mode for the transmit signal is 
also selected. To remove one of the sidebands, the 
signal is passed through the same crystal filter used 
for receive. Just as the unwanted sideband is removed 
on receive, the output from the crystal filter contains 
only one sideband. Because this sideband signal, how¬ 
ever, is too low in level to allow the transmitting mix¬ 
er to function properly, an IF amplifier must be used 
to increase the signal to an effective level. The out¬ 
put of this stage is injected into the MC1496 double- 
balanced mixer 1C, where it again mixes with the VFO 
to produce outputs at 14 and 4 MHz (9 + 5 rr 14 and 
9 5 - 4). The same filters as those used for receive 

are used here to remove the undesired output. The 
20-meter filter removes the 80-meter signal and vice- 
versa. 


I The SSB signal present at the output of the band¬ 
pass filter is clean but at a very low level. A two-stage 
broadband amplifier has been designed for an output 
of about 10 watts (see fig. 3). The driver transistor 
is a 2N3866 which in turn drives a 2N5590 operating 
in class AB. The output at this power level is "clean" 
(low spurious/harmonic content) and requires no ad¬ 
ditional filtering. However, if you wish to drive a much 
higher output broadband amplifier, I would recom¬ 
mend adding low-pass filters for each band. Several 
articles on this subject have been published in this and 
other magazines. 

operation 

The same mixing scheme used for SSB transmis¬ 
sion can be used to generate CW. A twin-T oscillator 
serves the dual purpose of generating both a sine wave 
tone, used for monitoring, and the CW signal. When 
a clean tone of a single frequency is applied to an SSB 
transmitter, a single output frequency, separated from 
the removed carrier frequency by the frequency of the 
applied tone, is produced from the transmitter. For ex¬ 
ample, if a 1 kHz tone is injected into the SSB 
transmitter, a CW output offset by 1 kHz is generated. 
Conversely, if tuning in another station produces a 1 
kHz CW tone on receive, your transmitter will be on 
the exact transmitting frequency of the other station 
when you answer. (A similar method was used to pro¬ 
duce CW in the old Heathkit SB/HW series of 
transceivers.) 

To send CW it's necessary to activate the transmit¬ 
ter by either manually switching to transmit or, more 
easily, using the included 555 timer circuit. This keeps 
the transmitter on between the dots and dashes . The 
twin-T oscillator and the timer circuit are keyed at the 
same time; only the 555 timer is keyed in SSB. This 
timer stage switches all stages into transmit for a 
period determined by the adjustable time constants. 
In addition, the AGC for the IF amplifier must be 
disabled while in the transmit mode by grounding the 
AGC control pin 5 on the MC1350, through a 4.7 
kilohm resibtor. 

By James J. Forkin, WA3TFS, 3210 Shadyway 
Drive, Pittsburgh, Pennsylvania 15227 
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fig. 1. The interconnection diagram. Circuits within the dotted lines are on either the receive board on the left or the transmit 
board on the right. If more than ‘one relay is used, wire the coil in parallel with the one shown. Use a protection diode 
as shown on each. Use shielded wiring on all audio circuits and 50-ohm coax on the transmit/receive relay wiring. The 
new bandpass filter board is identical to the board described in the July, 1983, ham radio receiver article. 


construction 

The transmit modification is accomplished through 
the addition of two PC boards. One consists of the 
two-stage amplifier described above. (Component 
layout and printed circuit board artwork are detailed 
in figs. 4, and 5, respectively.) The other board, 
however, is the actual transmit conversion. Shown on 
the board, (component layout and printed circuit board 
artwork are detailed in figs. 6 and 7),from left to right, 
is the 1 kHz sidetone oscillator coupled through a panel 
switch to the speech amplifier stage in the CW mode. 
Next is the 555 timer stage, which holds the rig in 
transmit for a period of time adjusted by the trimmer 
pot. To the right of the timer is the transistor, used 
to switch the relays used in the various stages of the 
receiver. Next in line is the two-stage speech amplifier; 
note that the two stages are coupled by a jumper wire 
to simplify the addition of audio companders, proc¬ 


essors, or other components later. The balanced mod¬ 
ulator is next. Be careful to wind the toroid core exact¬ 
ly as shown, keeping all leads as short as possible. It 
is this stage that determines the ultimate level/amount 
of carrier suppression the transceiver will offer. The 
double-balanced mixer completes the board. 

switching 

It is important to switch the crystal filter and IF 
amplifier stage when going from receive to transmit. 
A single-pole, double-throw miniature relay mounted 
close to the input and output of this stage does this. 
Use shielded wire to and from the transmit board. 
(RG-174 miniature coax works well.) The front end 
filters must also be modified by adding two relays or 
alternatively, replaced with new filters exactly like 
those used for receive for the transmitter, thus 
eliminating the need for relay switching here. The only 
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disadvantage to the latter approach is the need to 
allow for weight and additional space; despite these 
disadvantages, replacing the filters rather than adding 
relays does simplify the modification. Use coax for the 
filters — keep the RF where it belongs! And don't 
forget that to pull the AGC voltage below 5 volts for 
maximum gain, you'll have to use another relay or add 
an extra set of contacts to one of the other relays to 
ground pin 5 of the jF amplifier through a 4.7 kilohm 
resistor. Should you choose to use diode switching 
instead of relays, you may wish to consult several ar¬ 
ticles that have been published on the subject for help 
with the design. 

For simplicity's sake, you may decide, as I did, to 
use relays. Several types of 5- and 12-volt DC relays 
are available on the surplus market. Use 12-volt relays 
if you can find them at a reasonable price, or wire three 
5-volt relays in series; they'll key reliably on 12 volts. 
Mount your relays to the board with double-sided 
foam tape or glue. Place a diode across each relay coil 
to prevent voltage spikes. 

initial adjustments 

After completing the modification, make sure that 
the receiver still works. Realign it and check the BFO 
frequencies. When you're convinced that the receiver 
is working as well as it did before the modification, 
connect a dummy load to the antenna terminal and 
key the transmitter in the CW position. Check that all 


+ I2V 


+ I2V 


INPUT 



TI 12 BIFILAR TURNS 
NO. 28 ENAMEL WIRE 
ON FT50-37 TOROID 
CORE 

T2, T3 5 BIFILAR TURNS 

NO. 28 ENAMEL WIRE 
ON TWO HOLE 8ALUN 
/■> o c c u/rncm* 


LI 28 TURNS NO. SO ENAMEL 
WIRE ON HIGH VALUE 
1/2 WATT RESISTOR 


Except as Indicated, decimal 
values of capacitance are in micro - 
farads (tFL others ate In picofar¬ 
ads (pF); resistances are In ohms. 


fig. 3. The schematic diagram for the final amplifier 
board. The driver section is similar to the VFO buffer in 
the receiver and the final stage is patterned after the 
original design. 


relays switch as they should and adjust the 555 for a 
hold-in time of about 1 second. Check that the AGC 
voltage at pin 5 of the MCI350 is in fact dropping 
below 5 volts on transmit. Put the rig into SSB and 
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DESIGN EVOLUTION IN RF P.A.’s 


Now with 
GaAs FET 
Preamp 


* Linear {all mode) RF power amp with 
automatic T/R switching (adjustable 
delay) 

* Receive preamp option, featuring 
GaAs FETS (lowest noise figure, bet¬ 
ter 1MD) Device NF typically 5 dB 

* Thermal shutdown protection incor¬ 
porated 

• Remote control available 

* Rugged components and construc¬ 
tion provide for superior product 
quality and performance 

• Affordably priced offering the best 
performance per dollar 

* Designed fo ICAS ratings, meets FCC 
part 97 regulations 

• 1 year transistors warranty 

• Add $5 for shipping and handling 
sConF LI S ) Calif residents add ap¬ 
plicable sales tax. 

• Specification s/price subject tochange 


fMHM 


22WG 


t Models with G sulfix have GaAs FET pre¬ 
amps Non-G suit ik units have no preamp 
2 Covers full amateur band Specify 10 MHz 
Bandwidth tor rt2CM50 MHz Amplifier 


* SEND FOR FURTHER INFORMATION* 

TE SYSTEMS 

PO Box 

Los Angeles. CA 90025 
SYSTEMS] (213)4r8<)591 


i ALUMA TOWER CO. 

j BOX 2B06HR 

■ VEHO BEACH. FLA. 32960-2806 
(tJ (305) 567*3423 TELEX BQ-3405 


HIGHEST QUALITY 
ill ALUMINUM 

“,nk Up m ' * TELESCOPING iCBANk upi 
Model T60H * ESUYED i^ACK-Uh 

I * TILT OVER MODELS 

Easy to install. Low Prices 
Crank-ups to 100 ft. 


EXCELLENT FOR 
AMATEUR COMMUNICATIONS 


Over 3S tvpe-s aluminum 
.inn ?i<h-I lowers made 
spec iills designed and 
madi? wn|p Inr details 


SPECIAL 

Four Section SO Ft 
in Mounted Crank-Up 
Alum* Tower 


VHF COMMUNICATIONS 

NOWFEA TURING STA TE-OF-THE-ART 

MOSFET REPEATER AMPLIFIERS 


II P Pn|h^' * m p 


fJL" 


All above amplifiers designed 

for 13.8 VDO operation. 

SEE US ALSO FOR 

YOUR MOBILE AMPLIFIER NEEDS 


4111: 2 METER Power Amplifier 
2W in—30W out 
20W in—100W out 

4112: 220 MHz Power Amplifier 

2W in—25W out 
25W in—100W out 

4114: 2 METER Power Amplifier 
2W input—100W OUTPUT 


ALCON 

COMMUNICATIONS 


ALSO FEATURING tCOM. AEA. LARSEN, VAN GORDEN, VJBROPLEX. NYE-VIKING, LEADING EDGE ARRL PUBLICATIONS, 

KAGLO, HAMTRONICS PROWRITER. ELEPHANT DISKS. DEBCO, TRIONYX 

915 N. Main SL Jamestown, New York 14701 (716) 664-6345 
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ELECTROL rUC 
CAPACITOR 


fig, 4. The parts layout for the RF amplifier board. Positive TZ volts is applied only on transmit. Set bias adjustment for 
an idle current in the final stage of 75 to 80 mA with no drive applied to the board. 


4 USE 30 OHM COAX FOP INPUT/OUTPUT 

3 ADJUST BIAS FOP TS 80mA WITH HO SIGNAL OH 2N5S9Q 


+ ISV OH 
TRAHSM IT 


f i t-nttl ii ifidrfcjfnd, die l mat 
r*Jiri« o t CAp*cit*ne* *t* in micro 
r.u*tf 3 I.-Fk OlAl'S *r* in p*Cvl 0 r 
fllJh tpf J, FeS-Fifa rttei Hff in ofinst 
A = LOW M - T.WaCfAtf 


PE S) STOP 

HUKJ— 


CAPACITOR 


NOTES 


J PEEP ALL LEADS AS SPORT AS POSSIBLE 


2. ALL COMPONENTS MOUNT 0* FOIL SiQE OF BOARD 


3 MOUNT ?JV35?0 FIRST TO HEATSINK AND THEN SPACE 
0OAPO ABOVE HEATSINK WITH WASHERS SO THERE IS 
NO STRAIN ON TRANSISTOR, 


adjust the output stage for a resting current of 80 mA, level. Increase the drive level with the other trim pot 

With the rig in SSB there will be no drive to the final until no increases in output level from the transmitter 

stage. Put the switch back in CW. When keying, ad- are noted. Back off the adjustment slightly, CW tune- 

just the trim pot in the oscillator stage for sidetone up is completed. ► 
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As an added bonus, the 1985 U.S. Callbook also 
lists the amateurs in Canada and Mexico! You get 
the complete and accurate U.S, listings, all the 
usual up-to-date Callbook charts and tables, PLUS 
Canada and Mexico. 

1. '•}:£ 

THE BEST JUST GOT BETTER! 
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Of course, Canada and Mexico are also included in 
the 1985 Foreign Callbook, And our editorial staff 
has checked and corrected all new information 
before use to bring you the most accurate listings 
possible. But that’s just what you*d expect from 
> the people who invented Cal I books, 

A Want to keep your 1985 Call books up-to-date 
throughout the year? Optional supplements 
EA are published March 1, June 1, and 
y September 1; each contains all activity for 
|jpil> the preceding 3 months. Thousands of 
, new licenses, call changes, and address 
000 ^ changes are included in each issue, 

COMPARE! 

WHY SETTLE FOR LESS THAN THE BEST? 
ORDER YOUR COPIES NOW* 


-Atm 


433,000 current U.S. Listings • 413,000 current Foreign Listings • Great Circle Bearings 
Then & Now call changes • Silent Keys • Census of Amateur Licenses in all countries 
Standard Time Charts • International Postal Information • World-wide QSL Bureaus 
Table of Amateur Prefix Allocations • Prefixes of the World • Plus many other features. 


Publication: December 1,1984 


Including shipment 
to U.S.A. points 


□ Single 1985 U.S. Callbook $25,00 

□ Single 1985 Foreign Callbook 24,00 

□ SPECIAL OFFER: Order both 1985 Callbooks 

at the same time for shipment to one address, 45.00 

□ Set of 3, U.S. Supplements for 1985 15,00 

□ Set of 3, Foreign Supplements for 1985 15.00 

Name_____ 

Address _ 


Illinois residents, 
inch tax & shipping 

$26,35 

25,30 

47.50 

15.95 

15.95 


Including shipment 
to foreign countries 

$26.50 

25.50 

49.50 
15.00 
15.00 


Amount enclosed 


radio amateur 


naxeur c ■ 

callboo 


925 Sherwood Dr., Box 247, 
Lake Bluff, IL 60044, USA 
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Tel: (312) 234-6600 


VISA 
























HQ i FNGTh 


DtTAtL 


Ff*Q¥ 

VrC/S IDETQHF 

A-U0J0 iH 


PffF.AK 
I ft I 
tfE* 


TQ I F 
AWPi ..Fjffl 


W 5Pnew 4*PM rr FR 
r«ffOi;OH Cw/SSR 
SNATCH 


+i?tf 


1 OC j L 

D?C( Ll*Ti>P 
(VFO i 




OOCfF 
904 Rf> 


JO* 

C4*ffl£* 
4 0 JUS T 




flOi 

IsPDfT^WE 

4 P JUST 

O0J 


rtmtrR 
&AL 4 HC£ 
AQJUST 


D IG^r 


COi_ 

POLY 


.QOt 

POLY 


2\$0$3 


2N222Z 


RF our 
APPRO* 
t MW 


siat: tone 

KEY 


fwtupt «1 indre *r*(f. tfwnmrtJ 
rilvpt «r Fi^jc'linr* i't In ftiK« 
i FI othtn t<% i n Qtcatar 
Jtfi JpfJL Jlinlintfl (W Pn c4mn 
h « 1,M» « * P.OM.JWO 


5J0ETCWE 
OlfT TO 
PIN 2 
L« JBDW 


dii fJPOOfS PN^* OR J*4r4tt 


5PGfT0w£ 


S^EFCK 
4MPI (TJEfl 


SFVf- 

BW4r-JM 


H4L ANCfO 
MWWJ A TOR 


fig, 6. The parts layout for the transmit board (Note; On this hoard components are not mounted on the foil sided Use 
shielded wire for all audio connections, and 50 ohm coax for all RF wiring 


WA3TFS 


fig 7 The foil side layout for The transmitter board 


Next attach a microphone to the input. (A CR 
replacement microphone will be sufficient ) If the 
CW/SSR switch has been wired correctly, the 
microphone will be connected to the input of the 
speech amplifier and the twin T oscillator will be 
disconnected. When you press the PTT and whistle 
into the microphone, the RF output should increase 
The level should be about the same as when transmit 
ting CW ( but may vary because of different output 
levels of various microphone elpments. 

Disconnect the microphone and while still in SRB, 


key the transmitter with a jumper wire, While check 
mg the output with a meter, or better still, an 
oscilloscope, adjust the trim pot in the balanced mix 
er for minimum output and, consequently ( maximum 
carrier suppression If you can t see any change in the 
meter reading as you make this adjustment, you'll 
know you've either wound the coil in the balanced 
modulator incorrectly or caused some stage to oscillate 
because of poor wiring layout or failure to ground 
something. Check your construction step by step. You 
should see a definite null in output power. If everything 
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COMPUTER 

TRADER 

MAGAZINE 


The monthly magazine with a natural blending ol two 
popular hobbies — Ham Radio and Computers 

• Articles on Ham Radio & Most Personal Computers 

★ Hardware & Software Reviews 
★ Various Computer Languages 
* Construction Articles 
★ Much Much More. . . 

• FREE Classified Ads for subscribers, non¬ 
subscribers * 10* a word/number (used 
equipment only) 

• Excellent display ad rates 

Join the CTM" readership family by subscrib¬ 
ing NOW, during our Baker's Dozen Special. 

USA.$12.00 for 13 issues 

Mexico, Canada.$25 00 

Foreign.$35.00(land) - $55.00(air) 

(U.S. funds only) 

Permanent (U.S. Subscription).$100.00 

Sample Copy .. $2.50 


CTM 


Circulation Manager 
1704 Sam Drive 
Birmingham, Alabama 35235 
Phone (205) 854-0271 
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Zip_ 

Date_ 

Signature 


State_, 


Phone 


appears to be in order, go back and readjust everything 
until no further change occurs. Your new transceiver 
is now ready to be connected to the antenna. 

conclusion 

This complete transceiver will operate reliably and 
efficiently as long as care is taken to attach a matched 
50-ohm load. The output stage will not self-destruct 
if you have high SWR or forget to attach the anten¬ 
na, but output power will be low. The rig should run 
about 8 to 10 watts out into a matched antenna. I have 
worked all states on 20-meter sideband and find I re¬ 
quire no more power from the home station. 

A kit is available from the author to make the modi¬ 
fication described in this article. For details, please 
send an SASE to me at the address shown at the be¬ 
ginning of this article. 

ham radio 

Your Ham Tube 

Headquarters! 


™5esbought. sold and 1 haded 

SAVE $$$ FOR YOUR TUBES 


Call Toll Free 800-221-0860 

Tubes 


3-400Z. 

.$85.00 

7360. 

.$10.00 

3-500Z. 

.85.00 

7735A. 

.27.50 

4-400A. 

.80.00 

8122. 

.110.00 

4CX250B. 

.50.00 

8156. 

.12.50 

572B. 

.55.00 

8643. 

.82.50 

811A. 

.12.00 

8844. 

.26.50 

813. 

.30.00 

8873. 

.175.00 

6146B. 

.6.50 

8874. 

.195.00 

6360. 

.4.25 

8877. 

.500.00 

6883B. 

.6.75 

8908. 

.12.50 


MAJOR BRANDS ON RECEIVER TUBES 

75% off list 


MRF 245/SD1416 

Semiconductors 

..$30.00 SD1088... 

.19.95 

MRF 454. 

.14.95 

2N3055.... 

.750 

MRF 455. 

.10.95 

2N6084.... 

.12.50 

PL259. 

RF Connectors 

10/$4.95 M358. 

.2.50 ea. 

PL258. 

..10/8.95 

M359. 

.1.75 ea. 

UG 175/176. 

..10/1.60 

Type “N” 

Twist on 

UG255/U. 

.2.50 ea. 

(RG8/u).... 

.$4.75 ea. 

UG273/U. 

.2.25 ea. 

Minimum Order $25.00 


CeCo 


Allow $3.00 min. for UPS charges 131 


COMMUNICATIONS, Inc. 

2115 Avenue X Brooklyn, NY 11235 

serving the industry sincf i 92 ? Phone (212) 646-6300 

Call CECO f or Your CC f V Security And Color Production Requirements 


SAY 
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ICOM introduce# me IC-R71A lOOKHz lo 
30MHz superior-grade general coverage 
receiver with Innovative features Including 
keyboard frequency entry and wireless 
remote control (optional). 

This easy-to-use and versatile receiver 
Is ideal for anyone wanting to listen in to 
worldwide commune I at Ions. Demanding 
no previous shortwave receiver experience, 
the IC-R71A wOJ accommodate an SWL 
(shortwave listener), Ham (amateur radio 
operator), maritime operator or 
commercial operator 

With 32 programmable memory 
channels. SSB/AM/RTTY/CW/FM (optional), 
dual VFO's, scanning, selectable AGC and 
noise blanker, the lORTtA's versatility Is 
unmatched by any other commercial 
grade unit In its price range. 

Superior Receiver Performance. 

Utilizing (COM's DFM (Direct Feed Mixer), 
.^rf^the IC-R71A is virtually 
^^^^ES^immune to Interference 
BfiEBLfrom strong adjacent 
^^signais. and has a 
^JOOdB dynamic 
■fl^^range 


IC-RC ft™ 

Infrared 

Remote 

Controller 


Passband tuning, a deep IF notch filter, 
adjustable AGC (Automatic Gain Control) 
and noise blanker provide easy-to-adjus! 
clear reception, even in the presence of 
strong interference or high noise levels A 
preamplifier allows improved reception of 
weak signals. 


SPEECH 1 2 3 



M^VFO 4 5 6 



A = S 7 8 9 



Keyboard Entry. ICOM introduces a 
unique feature to shortwave receivers... 
direct keyboard entry for simplified opera¬ 
tion. Precise frequencies can be selected by 


pushing the digit keys in sequence of fre¬ 
quency. The frequency will be automatically 
entered without changing the main tuning 
control, Memory channels may be called up 
by pressing the VFO/M (memory) switch, then 
keying In the memory channel number from t 
to 32 

VTO'i/Memorits. A quartz-locked rock 
solid synthesized tuning system provides 
superb stability. Three tuning rates are pro¬ 
vided: 10Hz / 50Hz / IKHz 

32 Tunable Memories* Thirty-two 
tunable memories, more than any other 
general coverage receiver on the market, 
offer instant recall of your favorite frequency 
Each memory stores frequency, VFO and 
operating mode, and is backed by on internal 
lithium memory backup battery to maintain 
the memories for up to five years 

Options. FM, synthesized voice 
frequency readout (activated by SPEECH 
button), RC11 wireless remote controller. IC- 
CK70 DC adapter fa 12 volt operation, 
MB12 mobile mounting bracket, two CW 
filters FL32 - 500Hz, and FL63 - 250Hz. and 
high-grade 455KHZ crystal filter FL44A 



The World System 


■COM America Inc., 2112-1 16 m Ave NE, Bellevue, WA 96004(206)454-8155 / 0301 Tawrwood Drive. Suite 307, Dallas, IX 75204(214)620-2760 

AJJ voted speerfieemors ore opprowmeii* end subsea to change wiitxxjr hoik* or obligation AJl ICOM rochos agntftcanity exceed FCC regulations limiting spuious emisiam H71A2&4 























































The Problem Solver.. 


The RF Wattmeter Model 81000-A from Coaxial Dynamics, Inc. 
does more than provide accurate rf measurements. Testing of 
transmission lines, antennas, connectors, filters and related 
components can reveal unknown problems and assure 
optimum equipment performance. 

The 81000-AX Wattkit features this easy-to-read RF 
Wattmeter (pictured here), with its optional carrying case and 

an array ol elements and 


tKISI 


tries. Coaxial 
Dynamics elements can be 
purchased separately for 
use in other manufac¬ 
turer’s Wattmeters. For 
more inlbrmaOon on Ore 
81000-A Wattmeter or any 
of the complete line of 
Coaxial Dynamics RF 
products and OEM com¬ 
ponents please contact 
Coaxial Dynamics, Inc. 


r ^ 

(EH 

C J 


COAXIAL 
DYNAMICS, INC. 

15210 Industrial Partway, Cleveland, OH 44135 * (216) 267-2233 
Outside Ohio, WATS: (800) Coaxial, Telex: 980-630 









MICROWAVE TV ANTENNA SYSTEMS 


Freq. 2.1 to 2.7 GHz - 34 db Gain + 

COMPLETE SYSTEMS: 




\ 


—- 


LIFETIME LIMITED WARRANTY 
PARTS & LABOR 


|as Pictured] 
Commercial 40” 

Rod Style $9995 
Parabolic 20" 

Dish Style $79.95 
COMPONENTS 
Down Converters 
(either style) $34.95 
Power Supplies $24.95 

|12V to 16V. 0C+| 

Data Info (Plans) $ 9.95 

CALL OR WRITE FOR 
KITS. PARTS. OR MORE 
INFORMATION 

Shipping & Handling Add 1500 
We Repair Most Types Down 
Converters A Power Supplies 

PtlllllPS-TBCtl 

Electronics 

P.0. BOX 34772 
Phoenix. AZ 85067 
(802) 967-6072 

Special Quantity Pricing 
Dealers Wanted 


COD'S 


NORTH AMERICAN SOAR corporation 

PEN-STYLE DIGITAL MULTIMETER 

MODEL 3100 tylQ AA 
GREAT PRICE t »SfA7U 




_ - NEW! 

Hand Held LCD Display - Fast One Hand Operation 

SPECIFICATIONS; 

Display: LCD 3% digits mammum reading at 1999 continuity b«Pf>ef built-in 
Range. Auto ranging 

Polarity Automatic no indteaboo for positive polar ny minus vgn tor negative polarity 

Omringt Indication MBS 1 or » indication 

Data Hok£ Data. hoJO >n all ranges wiih fioid switch cm 

Low Battery Indication: 6" mark displayed when battery props below operating voltage 
Sampling; ? Times-second 

Power Supply: battery (1 55V1 X2 [Included^ 

Pew *t Consumption. 5 5mW 

Si» G 'jcrV" L wh (lens probe tips) includes Vi and 2 probes 


Add $2 50 For Shipping 

STOCKING DlSTFU&UTOfl 
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CORPORATION 

SEMICONDUCTOR PARTS AND PRODUCTS 


(602) 967-6945 




1043 H STAOEM DR. 
TEMRE. AZ 65281 


Call or Write for rncc 
Semiconductor Parts & Products Catalog 
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receiving signals from space 


How to locate 
geostationary satellites 

from your QTH 


With the price of TV-Receive Only (TVRO) ter¬ 
minals on its way down and the availability of chan¬ 
nels expanding, interest in geostationary satellites is 
increasing. This article describes how to locate these 
satellites from any given latitude and longitude in terms 
of azimuth, elevation, and range. 

Two programs are included — one in BASIC for the 
TRS-80™ (level II or similar) and the other for the 
Hewlett-Packard 67 or equivalent. While the mathe¬ 
matics are the same for each program, some minor 
changes have been made to accommodate the specific 
programming language used and the functions avail¬ 
able on each machine. For example, (cos/sin) is sub¬ 
stituted for (cot) because of the absence of the 
cotangent function on the HP-67 and in TRS-80 Level 
II BASIC. 

celestial mechanics 

For a satellite to always appear stationary above a 
particular point on earth, it must have the same period 
as the Earth — that is, 23 hours, 56 minutes, 4.09 
seconds or 86164.09 seconds. In order to have a period 
that matches that of the earth, the geostationary sat- 
tellite must be a specific height above earth. This 
measurement can be found by using the Newtonian 
law stating that the square of the velocity of an ob¬ 
ject (satellite in this case) is equal to the universal 
gravitational constant times the mass attracting the 



object (the Earth), divided by the distance of the ob¬ 
ject from the center of the mass (Earth). 



where 


V = velocity of satellite 
G - universal gravitational constant 


6.673 x 10~H 


Newtons-meter 2 

kilogram 2 


M e = Mass of Earth = 5.975 x 10 2 ^ kg 

D = distance from center of earth to 
satellite 


= (R + H) = radius of earth + height 
of satellite above earth 


G and M E are constants and can be combined: 

G' = GM E = 3.987 x 10 14 meters 3 /sec 2 

= 3.987 x IQ* km 3 /sec 2 (2) 


which results in 


V 2 = 


G' 

/? + //' 


G' 

D 


or Vsat = 



(3) 

(4) 


The period of one complete revolution of the satellite 
is equal to the distance it travels in orbit divided by 
its velocity or: 


?SA T = 


2nD 

Vsat 



= 2n V D 3 /G ' (5) 


But this is equal to 86,164 seconds (approximately 24 
hours) for it to be a geo stationary satellite as explained 
above. 


By Dennis Mitchell, K8UR, 1 Cider Mill Lane, 
Upton, Massachusetts 01568 


November 1984 
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OBSERVER 



fig. 2. Napier's rule illustrates the relationship between 
the satellite and the observer. 


Rearranging terms and solving for D: 



= 42,168 km 

H (height of satellite above earth) = 42,168 — 6378 

= 35,790 km 
= 22,239 miles 

and Vsat = J~%~ = = 3-075 km/sec 

= 3075 meters/sec. 

finding azimuth, 
elevation, and range 

Fig. 1 shows the angles involved in finding the 
azimuth, elevation, and range of the satellite. 

Fig. 2, an exploded view of a section of the Earth, 
shows how the locations of the Earth's center, an 
observer, the Equator, and latitude are related. The 
difference in longitude and the sub-satellite point are 
also shown. 

By viewing figs. 1 and 2 and using Napier's rule with 



68 


November 1984 









table 1. List of the current C-band 13.7-4.2 GHz) geosyn- 

chronous satellites and their longitude. 

satellite name degrees west 

AURORA 1 

143 

ANIK B 

109 

ANIK C2 

105 

ANIK D 

104.5 

ANIK HI 

114 

COMSTAR 1 

128 

COMSTAR II 

95 

COMSTAR III 

87 

COMSTAR IV 

127 

GALAXY 1 

128 

GALAXY II 

74 

SATCOM l-R 

139 

SATCOM ll-R 

72 

SATCOM lll-R 

131 

SATCOM II 

119 

SATCOM IV 

83 

SBS 1 

100 

SBS II 

97 

SBS III 

95 

TELSTAR 301 

96 

US AT 1 

85 

WESTAR 1 

99 

WESTAR II 

79 

WESTAR III 

91 

WESTAR IV 

99 

WESTAR V 

123 


10 CLEAR 100 

20 R^*******###*#*#***#*#**#**##*************!!'#**#* *********** 

JO REM*** Tills PROGRAM W1U. COMPUTE THE AZIMUTH, ELEVATION *** 

40 REM*** AND RANGE TO GEOSTATIONARY SATELLITES FOR TVRO *** 

SO REM********* BY D.C.MITCHE1L-KBUft/1 1/1/81 ***************** 

62 REM********* UPDATED SATELLITE LIST 6/27/84 **************** 

SS REM******** 1 CTDER MILL l.N. UPTON r MA.01568 **************** 

60 rem*#******************************************************* 

7o CI,S 

80 PRINTOHRSI 23) : PR1NT ,, ENTF.R YOUR I.ATmw.”:GOSUB 100:IA-DD 

9<i GLS : PR 1NTCHR$( 23) : PRINT' 1 ENTER YOUR t.ON^lTUDF" :GOSUfi 10G:L0«DD.-G0TO 150 

100 PR 1NT026O, "DEGREES-": PR I NT@324 , ”M INUTES-" : PR INT0388, "SECONOS-" 

1)0 PR[NT@286,;:lNPDTDD:PRlNT@324,"M1NUTES- :INPUTMM:PR INT03SH, "SECONDS - :tNPUTSN 

120 PI-3,14)59 

i '10 LAS-STRJ( DD)+STR$(MM)+STR$( SS):DD-(MM*60+SS)/36DO+DD:RETURN 
140 REM 

150 INPUT'ENTER YOUR CITY”;G$:JNPUT"ENTER YOUR STATE";T$:C$=C$+", Mj 
160 CLS 

170 LA-P1*1.A/180:LO=PI*1.0/180 

180 PRINT" SATELl.ITE *** AZIMUTH / ELEVATION / RANGE *** l.OCATOR" 
l<)0 PRINT" FOR "CSiPRINT"" 

200 PRINT"SATELLTTE LONG AZIMUTH ELEVATION RANGE (KM)" 

210 PR!NTSTRING$(60,"*") 

220 READ S$,S 

230 IF S$*"F.NP" THEN END 

240 S=S*P1/I«0 

2SO DEFFN AC»-ATN(X/SQR(-X*X+1))+l.S708 
260 X=(OOS(LA)*COS(S-i.O>):TH-FNAC 
270 X-( -TAN( LA )*C0S(TH)/S1N(TH) ) : A7.-FNAC 
2HO IF SIN(S-1.0)>0 THEN AZ-6.28-AZ 
290 F.l.-ATN( (COS(TH)-. I S1046)/SIN(TII)) 

300 K A -SQR { ( l, 818 S4 E9 - ( S. 3 7 111 F.8*C0S (1H )) ) ) 

310 A/-A/.* 180/PI: EL-EL* 180/PI: S=S* 180/PI 

320 DATA"AURORA !",143,"ANIK B”,109,"aNIK C2",10S,"ANIK D".104.5 

321 DATA"AN IK 111",114,"COMSTAR I",128,"COMSTAR II",95,"COMSTAR III",87 

322 DATA"COMSTAR IV",127,"GALAXY I",128,"GALAXY 1l",74,"SATC0M I-K",139 

323 DA ) A”SA I’COM II-R” ,72 ."SATCOM 11 Ml", 131 ."SATCOM |V’,83,"S8S 1 *’, J 00 

324 DATA"SRS U",97,"SRS (U",9S,"TE1,STAR 30l",96,"USAT I",85."WESTAR IV",99 

325 I>ATA"WFSTAR !T",79,"WF.STAR 111" .91 ."WESTAR V" , I 23,"F.ND" ,999 

326 A/.-Fl X( AZ): F.L-KI X( F.I.J: RA=F! X( RA) 

330 PRJNTSS ;TAB( 1 3)S;TAR( 24)A7;TAB( 39)F.L:TAB( 53)RA 
340 GOTO 2?0 

fig. 3. BASIC language program listing used to determine 
geosynchronous satellite azimuth, elevation angle, and range 
from your QTH. 


spherical trigonometry and some trigonometric iden¬ 
tities, the equations for azimuth, elevation, and range 
are: 

0 = cos~ 1 [cos (lat)cos(h long)] (7) 

Az = cos- 1 [-tan(lat) cos (6)/sin (6)] (8) 


r 


table 2. Sample calculation of geosynchronous satellite 
azimuth, elevation, and range for an observer in Upton, 
Massachusetts. 


satellite 

longitude 

azimuth 

elevation range 
(km) 

AURORA 1 

143 

257 

5 

41128 

A NIK B 

109 

228 

28 

38763 

ANIK C2 

105 

224 

30 

38555 

ANIK D 

104.5 

223 

30 

38530 

ANIK III 

114 

233 

25 

39049 

COMSTAR 1 

128 

245 

15 

39979 

COMSTAR II 

95 

212 

35 

38125 

COMSTAR III 

87 

20 2 

38 

37883 

COMSTAR IV 

127 

244 

16 

39907 

GALAXY 1 

128 

245 

15 

39979 

GALAXY II 

74 

183 

41 

37700 

SATCOM l-R 

139 

254 

7 

40811 

SATCOM ll-R 

72 

180 

41 

37695 

SATCOM lll-R 

131 

248 

13 

40199 

SATCOM IV 

83 

196 

39 

37799 

SBS 1 

100 

218 

33 

38324 

SBS II 

97 

215 

34 

38201 

SBS III 

95 

212 

35 

38125 

TELSTAR 301 

96 

213 

35 

38162 

USAT 1 

85 

199 

39 

37838 

WESTAR II 

79 

190 

40 

37739 

WESTAR III 

91 

207 

37 

37993 

WESTAR IV 

99 

217 

33 

38281 

WESTAR V 

123 

241 

19 

39627 


If sin (Along) >0 then Az = 360 - Az 
and the 

elevation angle = tan - 1 [cos(6) - 0.151)/sin(Q) / (9) 

where: R/(R 4- H) = 6378/42168 = 0.151 
and: 

Range = V (R + Hp + R 2 - 2 (R + H) : Rcos 9 

program hints 

In the HP-67 program, the observer's latitude and 
longitude are replaced in decimal form. (Latitude is 
replaced in lines 3 through 7; longitude in lines 9 
through 13.) Don't forget to use your own numbers 
— not mine — in these steps. The only other entry 
is the satellite longitude taken from table 1; after en¬ 
try, hit key (A). Outputs are elevation, azimuth, and 
range in that order. 

The BASIC program, which should need no explan¬ 
ation, prompts the user for all inputs. As shown in 
table 2, outputs provide satellite name, azimuth, 
elevation, and range in kilometers. 

Locating the geostationary satellite you're looking 
for among the many orbiting the Earth in the 
crowded "satellite belt" is getting more difficult, but 
with a computer program such as this and some good 
microwave gear, they can be found. Wl/-> 
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COMMENTS 


STEP KEY ENTRY KEY CODE 


COMMENTS 


Join AMSAT...Today 

Amateur Radio Satellite OSCAR 10 

provides: 

• A New Worldwide DX Ham Band 

open 10 hours a day. 

• Rag Chew With Rare DX Stations 

in an uncrowded, gentlemanly fashion. 

• Popular Modes In Use: 

SSB, CW, RTTY, SSTV, Packet 

• Full Operating Privileges 

open to Technician Class 
licensee or higher. 

Other AMSAT Membership Benefits: 

ORBIT Magazine Subscription: 


step key entry key code 



fig. 4. HP-67 program listing for locating geosynchronous 
satellites. 

ham radio 


Dependable technical articles, satellite news, 
orbital elements, product reviews, DX news, 
and more. 

Satellite Tracking Software 

Available for most popular PCs. 

QSL Bureau, AMSAT Nets, Area Coordinator 

Support, Forum Talks 

Construction of Future Satellites For Your 

Enjoyment! 

AMSAT Membership is $24 a year, $26 out¬ 
side North America. VISA and MC accepted. 

AMSAT 
P.O. Box 27 
Washington, DC 20044 

301 589-6062 

^ 196 
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ORR BOOKS 


BEAM ANTENNA HANDBOOK 

by Bill Orr, W6SAI 

Recommended reading. Commonly asked questions like: What is the best 
element soaring? Can different yagi antennas be stacked without losing per¬ 
formance? Do monoband beams outperform tribanders? These questions 
and more are fully answered. Lots of construction projects, diagrams, and 
photos. 198 pages. ©1977. 5th edition. 

□RP-BA Softbound $7.95 

SIMPLE LOW-COST WIRE ANTENNAS 

by Bill Orr, W6SAI 

Learn how to build simple, economical wire antennas. Apartment dwellers 
take note! Fool your landlord and your neighbors with some of the “invis¬ 
ible” antennas found here. Well diagrammed. 192 pages. ©1972. 2nd 
edition. 

□RP-WA Softbound $7.95 

THE RADIO AMATEUR ANTENNA HANDBOOK 

by William I. Orr, W6SAI and Stuart Cowan, W2LX 

Contains lots of well illustrated construction projects for vertical, long wire, 
and HF/VHF beam antennas. There is an honest judgment of antenna gain 
figures, information on the best and worst antenna locations and heights, a 
long look at the quad vs. the yagi antenna, information on baluns and how 
to use them, and new information on the popular Sloper and Delta Loop 
antennas. The text is based on proven data plus practical, on-the-air experi¬ 
ence. 190 pages. ©1978. 1st edition. 

□RP'AH Softbound $7.95 

ALL ABOUT CUBICAL QUAD ANTENNAS 

by Bill Orr, W6SAI — Now 3rd Edition 

Includes NEW data for WARC bands 

The cubical quad antenna is considered by many to be the best DX antenna 
because of its simple, lightweight design and high performance. You’ll find 
quad designs for everything from the single element to the multi-element 
monster quad. There’s a wealth of data on construction, feeding, tuning, 
and mounting quad antennas. 112 pages. ©1982. 

□RP-CQ Softbound $6.95 

Please add $1.50 for one book, $2.50 for two or more books 
to cover shipping and handling. 

Ham Radio’s Bookstore Greenvine, nh 03048 
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AMTOR RTTY 


bML 


gHt i'll il 


MjtlM 

haim* m * ««09w '■> 


mi 4 if 


DATA 

t*i *ti rm*r 


modi mu 


V*fl « 


* ' " 1 'com 


■ tv m i u i 


ARQIOOO 




HAL t» proud to announce the ARQ1000 code converter. This terminal not only supports the AMTOR amateur codes, but 
meets ALL of the commercial requirements of CCER Recommendation 476-2. The ARQIOOO can be used with present and 
previous generation HAL RTTY products. In fact, any Baudot or ASCII full duplex terminal at data rates from 45 to 300 
baud may be used with the ARQIOOO. Some of the outstanding features of the ARQIOOO are: 


* Send receive errorfree ARQ. FEC, and SEL FEC modes 

* Automatic listen mode for ARQ, FEC. and SEL FEC 

* Meets commercial requirements of CCIR 476-2 

* By-pass mode for normal RTTY without changing cables 

* Programmable ARQ access code. SEL CAL code and WRLI 

* Programmable codes stored in non-volatile EE PROM 

* Keyboard control of normal send receive functions 

* 30 Front panel indicators and II control switches 


* Interfacing for loop. RS232, or 11 L 1 O 

* ""Handshaking” control for printer and keyboard or tape 
» Self-contained with 120 240V. SO 60 Hz power supply 

* Cabinet matches style and size of HAL CT2200 

* Table or rack mounting 

* BuilHn Ml 700 modem option available 

* Encryption option available for commercial users 

* 3 l /?"x 17* x I0V2* 


The ARQIOOO Is commercial-quality equipment that will give you the outstanding performance you expect from a HAL 
product. Write for full details and specifications of the ARQ1000. 

BY POPULAR REQUEST 


bML 


Communications Terminal 


OISPLAT 


JKY! CtMt 


CONtlKH 

I Bp l. 


CT2200 


MONITQK 


ViODEJH 

-tiftr Mm 4MHSk 4 M 


- 1 d ■ -« 

tuNFNo indicators 

I 13* rm J ■ < 
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By popular request — the new CT2200. Our slogan is “When Our Customers Talk. We Listen" — and we have been listening. 
The CT22G0 includes these often requested features: 


New AMTOR connections for use with ARQIOOO 
Keyboard programming of all 8 "brag-tape" messages 
Programmable selective call code 


• Expanded HERE IS storage for a total of 88 characters 

• Non-volatile storage of HERE IS, "'brag-tape/' and SEL-CAL code 

• 3/ B *x 17“ x 1062* 


AH of the proven CT2100 features ore retained. Some of these features are: 

* Tuning scope outputs la MUST for AMTOR) • Built-in demodulator for high tones, low tones. *103". or "202" modem tones • 

36 or 72 character display lines * 2 pages of 72 character lines or 4 pages of 36 character lines • Split screen or full screen display 

* Baudot or ASCII, 45 to 1200 baud * Full or half duplex * Morse code send/receive at 5 to 99 wpm * Send/receive loop 
connection * Automatictransmit/receivecontro! (KQS) * Audio. RS232C, or Loop! Q • On screen tuning and status indicators 

* Clearly labeled front panel switches, no! obscure keyboard key combinations * Separate convenient lap size keyboard * 
Internal 120/240, 50 60 Hz power supply • Attractive shielded metal cabinet 

In addition, an update kit is available so that all CT2100 owners can update their CT2100s to Include CT2200 features. 
The kit even Includes a new CT2200 front panel! Rather than making a proven product obsolete. HAL put even more 
behind the buttons. Pick up a CT2200 at your favorite HAL dealer and |oln the RTTY fun. Write for our full RTTY catalog. 




HAL COMMUNICATIONS CORP. 

Box 365 

Urbana, IL 61801 (217) 367-7373 TWX 910-245-0784 


More Details? CHECK-OFF Page 158 
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IC-02AT 
/ IC-04AT 


r «WM 


RADIO 


iOUTlETJ 


YOUR VERY BEST 
SOURCE FOR 


THE IDEAL 
PAIR FOR 
OSCAR 


SMALL! only 3.7" high, 9.5" wide and 10” deep. 
Provides 10 to BO meter coverage, 

B/G VALUE! CHECK IT OUT! 


• 6 STORE BUYING POWER ASSURES TOP VALUES. 

• BIG, COMPLETE STOCKS. GET WHAT YOU WANT WHEN YOU WANT IT. 

• MORE SAVINGS BY FREE SHIPMENT, MOST ITEMS THAT CAN BE SHIPPED 
UPS SURFACE (Continental U.S.A.) 

• TOLL-FREE PHONE (Except California and Arizona). 


IC-271A* 1C-471A* 

2M • 25 WATTS • ALL MODE 430-450MHz • ALL MODE 
RETAIL PRICE $699.00 RETAIL PRICE S799.00 

* 100W MODEL AVAILABLE 
CALL FOR YOUR SPECIAL PRICE 


NEW!! IC-27A 


SUPER-COMPACT 
i 2 METER MOBILE 

1 

An important breakthrough in compact mobile equipment 
Only IVa x 5’^“ but full-featured including internal speaker. 

25W of power, 10 full-function tunable memories, memory 
and band scan, priority scan Includes mtc. w/16 button 
Touchtorre. 

ALSO ‘IC-27H HIGH POWER VERSION 

AND IC-37A. 220MHz C Ai/c/ 

IC-47A, 70CM oAVt! 


R-71A 


GENERAL 


COVERAGE 


LOW 

PRICES! 

CALL! 


without 
doubti 


PRICE REDUCTION 

10-730 

MOBILE 
TRANSCEIVER 


CALL NOW FOR 
YOUR LOW 
SALE PRICE 


HAND HELD 


FREE SHIPMENT, ALL OF THE 
ABOVE ITEMS, UPS (Surface). 


PLUS COMPLETE 
LINE OF 
ACCESSORIES 


IC-751 


1C'751, ICOM s brilliant transceiver, seis a new 
high standard ol comparison wtth high-tech ad¬ 
vancements and the superior quality essential 
for competitive-grade performance. 


IC-745 


Store addresses/Phone numbers 
are given on opposite page. 


RECEIVER 


CHECK 

DOWN-TO-EARTH 

PRICES, 


Superior grade receiver 
w/100k Hz to 30MHz general 
coverage and features 
that include keyboard 
frequency entry. 


1.2 GHz EQUIPMENT 


IC-120 

UHF FM MOBILE TRANSCEIVER 


IC.RP1210 
IHF FM REPEATER 


CALL FOR INFORMATION. 
LOW PRICES! 


* 9 ham bands • General coverage receiver 

* 16 memories * Scanning • Pass-band luning 

* Variable NG and AGC * Eight accessories 
and options are also available 


IC-2AT 

IC-3AT 

IC-4AT 
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Tell 'em you saw it in HAM RADIO 1 





































£3L£. 


PERSONALIZED 

SERVICE 

BOB FERRERO. W6RJ 1 

V Ptaattiant 

\ JIM RAFFERTY, N6RJ 

■ VP. So C*uf Dtv Anthwm 

M M*ft*Q9fa 

W GEORGE,WB6DSV So^nflim. 

f GREGhMSPO Oaktatf 

BOB, K7RDN pnoemt . 
6LENKK6NA S#n £>ego A 

AL, K6YRA Van Noys^ 

and cthsr active nmatourz 


r HAM 

RADIO 

VOUTIBT 


MsvUMCam 


ESTABLISHED 
FAVORITES ^ 


HERE’S WHERE 
YOU GET THOSE 
LOW, LOW PRICES ON 


TH-Z1AT/ 

TH-41AT 


PLUS FREE SHIPMENT 

MOST ITEMS UPS SURFACE (Contmenial U S A ) 

CALL NOW OR 
DROP INTO ANY OF 

< OUR SIX LOCATIONS / 


TS-430S 


TR-2600A 


TW-4000A 


TM-211A/TM-411A 


MODEL 43 

AND 

ELEMENTS 

W,./f 


1C-02 AT 

IC-745 IC-04AT 

SUPER SAVINGS! CALL! 


CALL FOR PRICES 


ALLIANCE 

ROTOR SALE 


TRISTAO SALE 


MA-40 SALE SS4 9 

40' 2 SECT TUBULAR TOWER 

MA-550 SALE $899 

55 3 SECT TUBULAR TOWER 

IN STOCK 


KT-34A SALE S329 
KT-34XA SALE $469 
40M-2 SALE $309 

CALL FOR LOW LOW PRICES 
80 THRU I’.M KLM ANTENNAS 


FREE SHIPMENT 

UPS SURFACE (Continental U.S.) (MOST ITEMS) 

TOLL-FREE PHONE 

INCLUDING ALASKA AND HAWAII 


iCaht ana Arizona customers please pnpne ot visit listed stores I 

PHONE HOURS: 9:30AM to 5:30PM PACIFIC TIME . 

STORE HOURS: 10 AM fa 5:30 PM Mon, through Sat 

OAKLAND, CA 94609 

2&il Telegraph Av©., 

(415} 451-5757. 

Hwy 2A Do*mown Lett 27|h off-ramp 

PHOENIX, AZ 85015 

1702 W Carryback Rd , 

1602) 242*3515, 

6 ast oi Highway 17 

I-.M. NAI 1 amaiA'a * Lima*-* * ■ 

j A* iM * J W **-I I IP ■ A AH* t ROWlCfi' 

ah * lhw#i * v » mi j - wreo-ii ■ 

Pnces specifications descriptions su^ki ip cfran^ wjIInjui norite Catil and Arizona tvsrdents plume add saibs nr 


ANAHEIM, CA 92801 

2620 W La Palma. 

(714} 761-3033. (213) 660*2040. 

Between Disney land A Knotts Berry Farm 

BURLINGAME, CA 94010 

999 Howard Ava . 

(415) 342-5757, 

5 miles south on 101 from S F Airport 


Uir .1 PM' HJllO ” » WWGI * Ml * * « 1 QII 0 ? * ROWi 

HLjll| * I3M * .iTr'tn-i'>Ul" ■ p rH*( T 'MIS'* 

IJh i # » ,.| A',** 1 * ♦ i M • >l| M; * ,* - 


I iM-A' *»*14liTi| N # M 
p I 'i (ft • ' 'i... * - V * *i 


[- «^s __ s 

'n I 

ii m 

tXT* 

s. 

i" o 


Hi hi 4 t ■ ■ t 


More Details? CHECK OFF Page 158 
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WHAT THE COMPETITION CALLS 
“NO LOST WORDS OR SYLLABLES” 

WE CALL NOISE 

THE COMPETITION : “HI HONEY ffilr) M FIXING YOUR Crs > VORITE SUPPERS 
BARBECUE HAMBfiffiGERS. THEY WI« £ T ) BE READY AT 6:(^f T ) WILL YOU MA(^f T ) 
IT IN TlME?( burst)” 

Samples (heard as bursts of noise) displace your phone party’s audio for as long as il takes your transceiver to T/R, 
The above example assumes a transceiver T/R time of about 150 mS (typical) 


PRIVATE PATCH II : “ HI HONEY l AM FIXING YOUR FAVORITE SUPPER.. .BARBECUE 
HAMBURGERS. THEY WILL BE READY AT 6:30. WILL YOU MAKE IT IN TIME?" 

Thousands of PRIVATE PATCH II owners are enjoying the commercial communications quality that only a VOX 
based, simplex autopatch can deliver. 


PRIVATE PATCH II IS PRICED AT LESS THAN HALF OF OUR 
COMPETITORS “FAVORITE COMMERCIAL SIMPLEX VOX PATCH” 


SAMPLING VS. PRIVATE PATCH II 

The performance of a sampling patch is totally dependent on 
the T/R speed of your radio. Such is not the case with PRIVATE 
PATCH IL PRIVATE PATCH II will give excellent results with 
any radio. Synthesized and relay switched types included. 

PRIVATE PATCH II requires only three connections to your 
radio (MIC, PIT and SPKR audio), if these connections are 
made inside your radio PRIVATE PATCH II does not interfere 
with the normal use of your radio. Otherwise for a quick and 
easy interface you may plug PRIVATE PATCH II Into the MIC 
and SPKR jacks. A 10 minute job! Unlike sampling patches, 
connections are not required to the squelch, discriminator or 
power. And best of alL modifications are never required. 

Controlling and talking through PRIVATE PATCH II is almost 
always quicker and easier than using a sampling patch. This 
is because you may talk or send control commands the instant 
you press the PTT button. The ability to break in or take com 
trol is assured by interrupt control logic. The interrupt com 
troiler creates a window (similar to sampling) but is seldom 
heard in normal quick back and forth communication. With 
a sampling patch you press the MIC button for one to five 
seconds before talking on each and every transmission. This 
is very frustrating for the mobile, and causes confusion for 
each party. 

The sampling process reduces the effective range of your base 
radio. This is because if a sample, and a signal fade coincide, 
the sampling patch thinks the mobile is not transmitting. This 
causes a sampling patch to become erratic at ranges stilt very 
useable by PRIVATE PATCH IL PRIVATE PATCH II will not 
diminish the range of your system. 

PRIVATE PATCH II has two more range extending tricks not 
available to a noise sampled autopatch, 

1. You may use a linear amplifier with no loss of performance 

2. You can operate through any repeater from your base 
station. 



FEATURES 

I 

■ CW ID (free ID chip) * Selectable tone or pulse dialing • User pro¬ 
grammable toll restrict • Five digit access code * Ringback (reverse 
patch) ■ Busy channel ringback inhibit (will not transmit on top of 
someone) ■ Three/Six minute ' time-oul" timer is resettable from the 
mobile * 115 VAC power supply * Modular phone jack and seven 
foot cord., „and many more. 

ALSO 

^ 14 day return privilege — when ordered factory direct. 

^ One year warranty — compare to their six months. 

CONTACT A LOCAL DEALER TODAY 

AMATEUR ELECTRONIC SUPPLY 

Milwfukbti Wt Wicfelifle OH 
0 r I ;i rido FI, Gi(ia i"w iil-01 FI 
Ltn Yogas NV 

COLES COMMUNICATIONS 

San Antonio Tx 

ERICKSON COMMUNICATIONS 

Chicago IL 

HAM RADIO OUTLET 

Anntinifn CA. Burlingame CA 
Oakland CA San D-ago CA 
Van NuyS CA Phrwnii AZ. 


HENRY RADIO 

Lrji Angolas GA, Anaheim CA, 
Suilor MO 

JUNS ELECTRONICS 

Gul vot Oil* CA. HenO NV 

MIAMI RADIO CENTER C0«P 

Miami Fl 

MIKES ELECTRONICS 
Ft LjuJ arJji.u 


NAG DISTRIBUTING CORP 

M rgm i FL 

PACE ENGINEERING 

Tucson A Z 

THE HAM SHACK 

EvaTOvillO IN 

CANADA 

DOUARD ELECTRONICS 

VartemjvfcF BC 



CONNECT 
SYSTEMS 
INCORPORATED 
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23731 MADISON ST., TORRANCE, CA 90505 
PHONE: (213) 373-6803 





ham radio 


TECHNIQUES ' - 


more about radials 

Antenna experimentation is one 

field in which the enthusiast doesn't 
need an advanced degree in electron¬ 
ics and a room full of expensive test 
equipment. Sometimes a twenty-five 
cent "instrument" can provide mean¬ 
ingful results for the investigator. 

A case in point: the experiments 
of Ralph, W8HXC, and Don, AF8B, 
which were designed to determine the 
effectiveness of quarter-wave radials 
on various 2-meter vertical antennas. 
The tests, conducted intermittently 
over a period of 5 years, pointed out 
some interesting aspects of radials that 
help to remove some of the mystery 
of VHF antennas. 

The original investigation was de¬ 
signed to determine the best way to 
decouple the shield of a coaxial feed¬ 
line from the field of the VHF anten¬ 
na. The goal was to make the anten¬ 
na do all the work, and to prevent the 
feedine from becoming part of the 
antenna. Only by making the feedline 
"inert" to the field of the antenna 
could the antenna do its job of laying 
down a low-angle signal. 

To determine the degree of RF on 
the outer surface of the coaxial line, 
the simple "RF-sniffer" shown in fig. 
1 was built. It was used to detect cur¬ 
rent loops on the antenna elements, 
the feedline, and supporting mast and 
structure. Made out of junk box parts, 
the simple device worked well with 
transmitter powers as low as 7 watts. 

The "sniffer" consisted of a 144- 



£ 




(50.8mm) 




0 - 'If 


Except n indicated, decimal 
valuta of capacitance art in micro- 
farada of tiers are In picofar¬ 

ads (pF); resistances ara h ohms. 
k * 1,000 M > 1,000,000 


fig. 1. The RF "Sniffer" for 144 MHz is 
built on a cut-down ping-pong paddle. 
Capacitor is adjusted for greatest lamp 
illumination at the test frequency. 


MHz resonant circuit with a pilot lamp 
indicator, all mounted on a wooden 
handle. The capacitor was adjusted for 
maximum glow of the lamp (resonance) 
when held near the RF source used in 
the experiments. 

The first experiments conducted 
were on a homebrew 1/4-wave 
groundplane antenna. It was found 
that the outside of the coax line, which 
dropped down beneath the ground- 
plane antenna, was "hot" and ex¬ 
hibited a standing wave of energy 
along it that could be detected with the 
"sniffer." Excellent feedline isolation 
was achieved by simply wrapping the 
RG-58/U feedline into a two-turn coil 
1-1/2 inches in diameter directly below 
the antenna. This little RF choke de¬ 
coupled the feedline so that it was 
isolated from the antenna. 


The next experiment was with an 
extended half-wave vertical antenna . 
RF was found on the feedline, and 
adding the choke in the feedline 
accomplished little. The outside of 
the line was still coupled to the an¬ 
tenna. Four quarter-wave radial rods 
were added to the antenna immediate¬ 
ly below the matching coil (fig. 2). It 
was necessary to readjust the anten¬ 
na for best SWR; however, the feed¬ 
line isolation was not improved, and 
the radials did not seem "hot"with RF 
energy. 

The last experiment, which was 
more meaningful, used a 5/8-wave¬ 
length antenna (48-inch long radiator) 
and a two-turn base matching coil 
(fig. 3). The feedline was carried down 
inside the metal supporting mast and 
a set of four quarter-wave radials with 
a clamping arrangement that allowed 
the radials to be placed anywhere on 
the mast was added. 

Initially, the radials were positioned 
at the base of the antenna loading coil 
and the coil feedpoint was adjusted for 
best SWR indication. When a near¬ 
perfect match was achieved, the RF 
"sniffer" was used to examine the 
feedline. Unhappily, the feedline and 
mast indicated pronounced current 
loops over the entire lengthl The 
feedline and support pipe had become 
part of the antenna in spite of the 
radials, which were supposed to iso¬ 
late the antenna from the feedline. In 
addition it was discovered that there 
was very little RF in the radials, a 
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sure indication they were not doing 
their job. 

Further experimentation proved that 
moving the radials down the mast, 
away from the antenna base, changed 
the SWR reading and required feed- 
point readjustment. By cut-and-try a 
combination of feedpoint adjustment 
and radial position yielded excellent 
SWR, radials "hot" with RF and no 
detectable current loops on either 
the feedline or the supporting mast be¬ 
low the radials. Measurement placed 
this optimum radial position 3/8-wave- 
length below the base of the antenna. 
The radial angle was finally set at 
45 degrees to the horizontal for best 
SWR. 

Further tests with this antenna and 
with a car-mounted antenna of the 
same general type led to the inter¬ 
esting discovery that 5/8-wavelength 
long radials attached at the base of the 
5/8-wavelength antenna provided the 
same excellent feedline isolation as did 
1/4-wavelength radials attached 3/8- 
wavelength down the structure. A final 
experiment showed that radials could 
be attached to the mast at any point 
up to 3/8-wavelength beneath the 
antenna base provided that the sum of 
radial length and distance from the 
antenna base totalled 5/8-wavelength. 

Don, AF8B, points out that the 
5/8-wavelength vertical antenna plus 
the 5/8-wavelength long radial system 
is the same overall electrical length as 
an extended double-Zepp antenna. 

The conclusion of the experiments 
is that radial length cannot be taken for 
granted and, in the case of an ex¬ 
tended antenna, may not be 1/4- 
wavelength long. The important di¬ 
mension is the overall length of an¬ 
tenna plus radial. The test to determine 
radial length is to use a "Sniffer" to 
make sure the RF remains in the radials 
and not on the outside of the coaxial 
feedline. (Thanks to Don, AF8B, for 
supplying data on the W8HXC and 
AF8B experiments.) 

the Australian 
wideband dipole 

Reader interest has been aroused 
by my description of the so-called 


"Australian dipole" wideband antenna 
(January, 1983, page 67). It seems that 
there is a whole family of wideband 
HF antennas and other related prod¬ 
ucts of this type manufactured by 
Antenna Engineering Australia PTY. 
Ltd., Box 191, Croydon, Victoria3136, 
Australia. Contact Ian R.H. Wade, 
Sales Manager, for further informa¬ 
tion. The correct name of the anten¬ 
na described in my January column is 
ModeI 632 Travelling Wave Dipole . 




fig. 3. 5/8-wavelength "gain" antenna 
was mounted to support pipe and feed¬ 
line passed down inside the pipe. A set 
of 1 /4-wave radials with a mounting 

4 

clamp was placed on the pipe. Radials 
could be moved up and down with 
reference to the base of the antenna. 


the K4EF "all-band" antenna 

Several years ago Ev Brown, K4EF, 
described a wire antenna that would 
cover all HF Amateur bands between 
80 and 10 meters (ham radio, May 
1977, page 10). Since then he's done 
a lot of work on his design and has 
devised a new configuration that has 
several advantages over the old one. 
The new antenna covers the 160-meter 
band, uses four support points instead 
of five, and occupies less space. In 
addition, because the elements are 
arranged in a V-configuration, it pro¬ 
vides some signal gain on the higher 
frequency bands. 

A plan view of the new antenna 
design is shown in fig. 4. The array 
consists of five long wires arranged in 
a semicircle. The antenna is fed at 
points F-F with a 4-to-1 balun and a 
50-ohm transmission line. In actual 
use, one of the two elements at the left 
of the illustration is used with one of 
the three wires at the right. The wires 
can be selected from the operating 
position with a remote switch. For ex¬ 
ample, if the 353-foot wire is added to 
the 313-foot wire, an element 666 feet 
long is produced. An odd number of 
half waves is required to produce 
approximately 200 ohms feedpoint im¬ 
pedance at or near the element center. 
The chart of table 1 shows the odd- 
halfwave resonances in this combina¬ 
tion. As can be seen, the bandwidth 
coverage is enormous (see column 3), 
and when you consider that the 666- 
foot combination is merely one of six, 
the complete configuration provides 
wide spectrum coverage with very low 
SWR. A simple computer program 
could calculate all of the resonances 
and bandwidths for all elements. The 
results could then be combined to 
determine what frequency gaps (if 
any) exist in the complete array 
coverage. 

As Ev says, "... it is difficult to 
convey to a ham who has never 
used an all-band, broadband antenna 
just how convenient it is. During con¬ 
tests, changing bands^s accomplished 
by flipping the bandswitch. Checking 
band conditions is done in an instant. 
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•iMmfll 

length band reionanf Inquifttitt 

t—t 160 tO 40 20 20 16 IS 

613 3970 7180 10.4 18.4 

631 3850 6950 10.1 17 9 21 0 

666 3650 14 0 314 

664 3565 

750 1940 

803 1820 

fig. 4. Two legs of antenna comprise an 
element. For example, the 363-foot leg 
plus the 313-foot leg form an element 
666-feet long. The chart shows reso¬ 
nance at 3650 kHz, 14.0 MHz, 21.4 MHz, 
and 30.2 MHz. Other combinations pro¬ 
vide additional resonant frequencies. 
(Top view of antenna shown.) 


12 10 
24 8 26.0 

24.1 28 8 

30.2 
29 4 


My FOC friends frequently ask to get 
credit for another band and find me 
waiting for them. Perhaps the most 
important aspect of the idea is that it 
encourages the operator to use the 
whole spectrum available." 

the W2TBZ quad-loop 
beam antenna 

I had not seen Sid, W2TBZ, for over 
15 years and our QSOs on the air were 
few and far between. "Keep In touch," 

I had said, and just recently I heard 
from him — with a new antenna idea 
that he was using with great success 
on 15 and 20 meters. 

To stay in touch with his friends, Sid 
needed an inexpensive wire beam that 
could be easily erected and would pro¬ 
vide a modest amount of gain and a 
low angle of radiation. Various anten¬ 
nas were tried, and the final version, 
a 2-loop Quad beam is shown in fig. 
5. Estimated gain of this bidirectional 
array is about 4.5 dB over a dipole. 

The antenna consists of two side- 
by-side Quad loops, horizontally polar¬ 
ized and driven in phase. The feed 
system consists of two equal lengths 


of 300-ohm TV line and a 1-to-1 balun. 
The feedpoint impedance of a single 
loop in this configuration runs about 
120 ohms, so parallel-connected loops 
provide a terminal impedance close to 
60 ohms. This provides a good match 
to a 50-ohm transmission line system. 


The 40-foot masts support the an¬ 
tenna. Thefigute-8 radiation pattern is 
at right angles to the plane of the 
array. The pattern is sharper than that 
of a dipole, being about 60 degrees 
between the half-power (-3 dB) 
points. —Wr-k 


table 1. Odd halfwave resonances in 666 feet of wire. 



electrical 

resonant 


band 

length 

frequency 

bandwidth 

meters 

halfwaves 

(MHz) 

to 2:1 SWR points 

80 

3 

2.179 

2.142 to 2.216 


5 

3.657 

3.597 to 3.717 


7 

5.134 

5.057 to 5.211 


9 

6.612 

6.512 to 6.712 


11 

8.089 

7.969 to 8.209 


13 

9.567 

9.427 to 9.707 


15 

11.044 

10.879 to 11.184 


17 

12.522 

12.342 to 12.702 

20 

19 

13.999 

13.789 to 14.209 


21 

15.477 

15.244 to 15.709 


23 

16.954 

16.999 to 17.208 


25 

18.432 

18.155 to 18.709 


27 

19.909 

19.610 to 20.207 

15 

29 

21.386 

21.065 to 21.706 


31 

22.864 

22.521 to 23.206 


33 

24.341 

23.975 to 24.706 


35 

25.819 

25.431 to 26.206 


37 

27.296 

26.886 to 27.705 

10 

39 

28.774 

28.342 to 29.205 


41 

30.251 

29.797 to 30.704 


Note: The 666-foot element (summarized above) is only one of six element combinations. Single element 
switch will provide enormous coverage of HF spectrum with low SWR. 
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Brings You 

The PACKET 
Breakthrough! 


PACKET RADIO lets you 
share a simplex channel 
error-free with up to 20 
simultaneous users at 
1200 Baud. 

AEA introduces the MODEL PKT-1 
PACKET CONTROLLER. Through 
an arrangement with TAPR (Tuscon 
Packet Radio, Inc.), AEA brings you 
the proven performance of the 
TAPR Ikit board and software in a 
rugged metal package, fully wired 
and tested with a full year's war¬ 
ranty and with all the free appli¬ 
cations assistance you can stand. 



Using only your existing radio and 
RS232 terminal (or computer), you 
can join the rapidly expanding 
packet radio community. Operate 
on VHP, HP or satellite and talk to 
more than 1000 existing packet 
users. Store messages addressed 
to you automatically and read them 
from your printer or monitor later. 
Easy to hook-up!! Easy to use!! 

Call today for the rest of the story: 
206-775-7373!! 

Better yet, see your favorite AEA 
dealer. 

Advanced Electronic Applications 
P.O, Box C-2160 
Lynnwood, WA 98036 

jAll right, AEA. send me info fast! j 

ITo: AEA, P.O. Box C-2160, 1 

I Lynnwood, WA 98036 


| Name 

| 

l 

i 

Addryss 

1 

1 

1 

1 City Slate. Ini 

1 

I 

1 

Phono 

Drill* | 



lUDca, otmiuunuuufutiu, vu %m 

DIODES AT SUPER LOW PRICES 
IN DEPTH INVENTORY 
El MAC, SYLVANIA, GE, CETRON 


m 
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3CX8O0A7...242 00 

3-4002. ...115 00 
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4CXJSOB/7203........ 59.00 
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872A.24.00 
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5751.. 4 00 
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6005.. .. ..5,25 
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8875 .220 00 
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MRF-454^A .. 19 95 
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Pull line of Syfvania ECG Replacement 
Semiconductors Always in Stock 
All Major Manufacturers Factory Boxed, 
Hard To Get Receiving Tubes At Dis¬ 
count Prices. 

Minimum Order $25.00. Allow $3 00 For 
UPS Charges. Out of Town, Please Call 
Toll Free: BOO-221-5802 and Ask For 
"DAVID." 



TRANSLETERONIC 

INC. 



1 MS 39th STREET. BROOKLYN, N, Y, 11210H 

Tel. 212-633-2800/Wats Line 800-221-5802 
TWX 710-584-2460 ALPHA NYK, 


interesting reading!! 

From time to time I like to recom¬ 
mend interesting books or periodicals 
that provide information that otherwise 
may be unobtainable, and that are of 
general interest to Radio Amateurs, 
This month's recommendation is The 
Monitoring Times t published month¬ 
ly by Grove Enterprises, Inc,, 140 
Dog Branch Road, Brasstown, North 
Carolina 28902, The subscription rate 
is $10.50 for one year. 

The Monitoring Times is full of time¬ 
ly information about what's going on 
in the HF/VHF spectrum. The editor 
and publisher is Bob Grove, WA4PVO. 
This newspaper covers items of inter¬ 
est not generally found in Amateur 
publications, I look forward with inter¬ 
est to each issue! The latest informa¬ 
tion on the mysterious "'beacon" and 
"numbers" stations may be found in 
this publication, as well as up to-date 
information and interesting stories of 
other aspects of radio communication. 
Some of the columns in Monitor¬ 
ing Times are "High Seas Radio/' 
"Signals from Space," "Utility In¬ 
trigue/' "RTTY/FAX," and "Pirate 
Radio." There's also a good review of 
some of the new communications re¬ 
ceivers in the present issue of this 
interesting publication. 

Good luck, Bob — you have a 
winner! 

ham radio 
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DRAKE R-4/T-4X 
OWNERS AVOID 
OBSOLESCENCE 

PLUG-IN SOLID STATE TUBES! 

Gel siaie-oMhe-arl performance 
Most types available 

INSTALL KITS TO UPGRADE 
PERFORMANCE! 

* BASIC Improvement 

* Audio Bandpass Filter 

* Audio IG Amplifier 

TUBES S23 PPD KITS $25 PPD 

OVERSEAS AIR $7 

SARTOR I ASSOCIATES, W5DA 

BOX 832085 

RICHARDSON, TX 75083 

214-494-3093 ^ 710 
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Now you can enjoy the fullness of stereo sound via satellite. 
Stereo is standard on the GLR-868. , .and, so is top quality 
video. 


Features: 

Priority 6.8 mono audio plus narrow-band direct stereo and 
wide-band matrix stereo 

Automatic volume compensation for wide narrow band signals 
Crystal synthesized tuning and built-in terrestrial filter 
Automatic polarity seeking control plus 100 or better LNF 
Wireless, infrared remote for changing channels 
Single cable convenience for all power and control wiring 

The GLR-868 connects with your stereo and your television set 
to turn your den into a theater. You get stereo sound separate 
from the video on selected subcarriers and with video on other 
subcarriers. Your choice. . .for your enjoyment. Take a look at the 
GLR-868, and hear the difference of stereo sound. At your local 
satellite TV dealer. 

We make technology affordable. 



1550 North 105th East Avenue • Tulsa, OK 74116 (918) 836-2584 
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20-bit & 0 Sfl St 1694 1679 

20 6 U 9 0 salt HIM 1999 

21 on 16 sq it 12010 11699 

2? on 16 sat! 14 1 % 12999 


CRANKUP SALE! 

All Models Shipped 
Factory Direct- 
Freight Raid*! 

Check meet Matures 

* All steel const ruction 

• Hoi dip galvanized* after 
fabric a lion 

• Complete wiih base and 
rotor pi ale 

* Totally self supporting— 
no guys needed 


W«tal 

MG37S5 


HatQtti 

L.440- 

Prtc* 

17 tf 

a ra it,. 

t na 

SJlt 

fl VJ It 

SlIMli 

frl IT 

ie iq IL. 

new 

rat* 

ie *q It , 



Self Supporting Towers 
On SALE! 

FREIGHT PREPAID 

* All Steel Cons I ruction 
bugged 

* Galvanized Finish - Long Life 

* Totally Free Standing—No 
Guy Wires 

* America's Besi Tower Buy- 
Compare Save S 

* Complete With Base and 
Rotor Plate 

* In Stock Now—Fast 
Delivery 


RG-n3U 


MG/ftHO 70 tl l«fcjlt, s^wv 

Masts—Thrual Bearings— 
Other Accessories Available 
— Calif Prices Shown Are 
Your Total Delivered Price 
fat Continental USAJ 

I 29/« 1279/1OOOH 
"t -_ Up to600 n via UPS 


• FiG 213/U-95S Bare Copper SnWd 

• Mil-Spec Non-comammiling Jacket Iff longer 
lire ihan RGB cables 

• Our RG-213/U uses virgin materials 

• Guaranteed Highest Quaiily 1 

R&-&X I 19/ft *179/I000n 


Modal 

H ughl 

Ant, 

Load' 

Wtlghl 

Delivered 

Price* 

HBX40 

40 h 

10 iq fl 

184 

1319 

HBX4I 

48 ft 

10 iq n 

3Q3 

1399 

HBX56 

56 n 

10 iq N 

385 

14«9 

HDBX40 

40 It 

18 sq M 

7ft 1 

1179 

HDBX40 

40 It 

18 sq ti 

353 

1459 


• RG0X-96S Bare Copper ShuHd * Lot* Loss 

* Non -contaminating Vinyl Jac k el F oam Dialed r K 

CattdM CeMe Lwi CWoelfttUti 106/100 fl| 


Cab le TffitmpaATPlHi 

Rfi ?l3/u SO” 6 

RG8X 62 ft 

RG 6S/U 62 1.4 

%' Alum 60 3 

VHMta 60 2 

V Kolia* 60 t 

WARD UMC/HE LI AX™ 


*V0ur Toial DenverPrice Anywhere in Conti- I 
nenlel 41 Slum Antinni Loan Baud on 70 A4PH 
Wind | 

CUSKCRAFT 

MULTI<BAND KF ANTENNAS 

A3 3 fi Tih&ander 1719 a* * el T riband* 5209 
ftl 20/15/>DmUVtf1 1279 A743/A744 40mlr HU 1/i 

Hf MONO BAND ANTENNAS 

TO 3CD 1 96 10 4CU lips 

163C0 1H9 164CD 1129 

Z0-3CD 1199 20-4CD 1279 

140 2CD 1269 040 Si49 

VHF/OHF BEAMS 

A60-5 1 79 6178 1199 

12140 1 79 3219 1 96 

I 7208 1 96 4240 1 79 

OSCAR/TWIST ANTENNAS 
A14410T 1 62 A144-20T 1 76 

AI47 20T } 63 410TB 1 09 

A14IM0 1 29 FS4 1 69 

VHF/UHFFM ANTENNAS 
AI474 1 29 AU7-T1 1 49 

214F6 | 79 220 FB 1219 

A449-6 1 29 ARX2B 1 39 


Vi'Aium w/pdiyJackal 
V»' LDF4-50 Andrew HbJok t “ 
V lOF 0-60 Andrew Hei w lM 
»led con net tors below 


lowest loss 
lor VKF/UHF 1 

I 79/It 
11 69/ft 
13 99/It 


HARDLINE A HE LI AX T “ CONNECTORS 

Cable Type HHF FML l UHFA4ALE I N FHL l N MALE 

Vi j Alurn ^19 fv 9 JhT 125 

Vi' Heiia? 122 122 127 122 

%* Haiiajt r “ 149 W 9 149 149 


AMPHENOL CONNECTORS ___. 

Silver PL269 11 25 UG230 N Female 12 90 

UG21B N Mile 12 96 


ANTENNA WIRE & ACCESSARIES IflHTS 80-10 mlr Hy To 

1* Ga Sirjmjed Copperweld 1 10/IE LC- 160 160 mlr C<Hl Kit 

460 Ohm HD Line 1 16/11 21405 14 ei2 mlr Beam 

18 &a Copper coated sieel wire % mile long S30 2B0Q 80/40 mtr T rap & 
H D End insular 12/ai 68DQ 80 ID mtr Trap 0i 

Van Gordon 1 1 Baiun 111 BN86 BQ-10 mti KWBali 

Van Gordon Conloi Insulalor __16_ 

HUSTLER 6 BTV SO 10 mlr Yfcrt $129 

40 i V 40-10 mtr Von jag sbtv SO ID mlr vert jio§ BOSLEY 
G 6 1440 2 mtr Base *89 u/ 144 7 mir Base 1119 Pro37 7 et Triband Beam 


HY-GAIN 

Discoverer 2-al 40-mtr Beam ... .ftfS 
Discoverer 3-el Conversion KH £199 

Explorer-14 1309 

. QK710 30/40 mtr Add-On-Kit 179 

V2S 2 mtr Base Vertical 149 

THSMK25 Broad Band 5 el ?riband B&am 1389 
TN7DX0 7 el Triband Beam 1439 

THUflS 3 el Triband Beam 1189 

TH7MK3S 2 el Triband Beam 1179 

205BAS 6-el 20-mlr Beam 1349 

tSSBASS-el 10-mlr Beam 1199 

l05BA$5-ei 10-mTrBeam H29 

| 204BAS 4 el 20 mtr Beam 1269 

64 BS 4 el 8 ■ mtr Beam 169 j 

66BS 6 el 6 mlr Beam 1135 

I8HTS 80-10 mil Hy Tower Vertical 14391 

LC 160 160 mlr Coil Kit lor 1HHTS 145 ! 

214 0 5 14 et 2-mtr Beam 149 j 

28DO 80/40 mtr Trap Dipole 169 

, 68DO 80 10 mtr Trap Dipole 1129 

8NS6 BO-tO mtr KW Baiun W/Coa* Seal 122 


Model 

W36 

WT51 

LM364 

l M 4 700 

(Woiofizedi 

DX &6 

t Motorized 3 


Iri-Ex 

These rugged cnnkup low 
•rs now evailebte from Texas 
To war of All model 1 a vail able 
On Salt for tremendous sav¬ 
ings to you! 

To esve on freight cone, ell 
to ware era 1 hipped directly 
from the Til Ex lactory loyoul 
Check these features 

• Atl steal construction 

• Hot dtp gelvenUed after 
fabrication 

• Complete with base and 
roior plate 

• Totally self supporting—no 
guy■needed 

Haight Up Down Wind Laid List S« 


MINI-PRODUCTS HtM 

LIST £182.50 SALE £159 

* Wmg Span - 11 ft * Wind Area - 1 5 sq ft 

* Boom 54 in long * 120QW PEP input 

ALPHA DELTA COMMUNICATIONS 
Transi Trap m Surge ProlecTxs-Jn Slock Now^ 

Model 1 IT 2DCW UHF Type H9 

Model HT 2KW DHF Type 129 

Model LT/N 200W N Type 139 Bfi 

Model HT/N 2KW N Type 144 TfJ 

Model ft T 20QW Deluxe 129 g 

Model HV?KW0e luxe 132 V 

KLM 

KT34A4*ii Bioad Band Triband Beam 1339 

KT34XA 6-el Broad Band Triband Beam $*B9 

80m l 80 mlr Rotatable Dipole $695 

40m 1 40 mlr ftclatab le Di pole 1179 

40m 2 2-et a 0 ■ mtr Bea m 1309 

40m- 3 3-M 40 ■ mi r Beam 1459 

40nv4 4 si 40-mlr Beam 1649 

2m 13LBA13 el 2 mtr Beam 179 

2m ■ 14 G 14 el 2 ■ mlr Saielliie Anlenna 189 

2m 161 OX NEW 16 el 2 mtr Beam 199 

2m 22C NEW 22-el 2-mlr Sals Hite Anlenna 1119 

43 ? -301B 7 N t W 30-ei 437 M H / Anlenne 199 

430 t BC 4 35 M H : Satellite Anisn na W/ CS 2 1119 

432-16LB l6-el<3?MH/Beam 169 

ROTORS 1 CABLES 

Alliance H D 73 [TO 7 sq ft r a ting) 199 

Alliance U110 J 3 sq It rating ] J4 9 

Telex HAM 4 (15 sq It rating) 1219 

Telex TMltatitef i?0sqtl rating) 1269 

1 eiex H DR300 Heavy Du ly (25 sq ti r ai mq) 1019 

Kenpro KR 000 Heavy duly elevalion rotor 1189 

KLM EL-3000 Moort T rac ker E leval ion Roiaior 134 9 

f Standard 0 cond cable 1 19/It 
I vinyl lickei 2 #181 8 #22 gal 
Heavy Duty 0 Cond cable 1 36/n 
(vinyl lackei 2 #16S 6 #18 ga} 


BUTTERNUT 
ELECTRONICS CO. 


* Designed to operale on all 
Amateur Bands ai "FULL" Legal 
Power Input 

• Automatic Band Switching 
(60/10 meiefsl, 

• Automatic Band Switching 
H&OflO meters) w ^rh opt onal 
model TBH 160 HO 

• IN STOCK for IMMEDIATE 
DELIVERY & LOOK at very 
SPECIAL PRICES .., 

* New Model HF6V £129 00 

* New Model T6R160HD (High 
Power 160 meter Base 
Resonator) $49.00. 

Model RMK-11 (root mount kd 
with multiband radial hit $39.00. 
Model STR 2 (SlubTuned Radial 
Kit) $29 00 

Delivery Anywhere In The Continental 
USA A; No Additional Coat (Free Ship¬ 
ping On ButEernul Accessories Also 
When Purchased Wilh Antenna \ 


BOHN GUYED TOWERS 

10 ft Stack Sections 

20 GS 37 50 25 GS 46 50 

45 G 1107 50 55 GST 27 50 

All 20G 25G 45G and 55G Accessertet 
In Stock It Oil count Prices - CALLt 


Fekfovar 

Tawert 


Model 

Height | Ant L»«0* 

FK264B 

48 fl 

15 4 sq fl 

FK20M 

68 ft 

13 3 sq fl 

FK2508 

68ft 

11 7sqtf 

FK4044 

44 fl 

34 Bsqfl 

FK4504 

64 ft 

29 1 sqti 

FK4564 

64 fl 

28 4 sq ti 


26G Foktovar OoubN Guy 
45G Foktover QoubM puy 
*Atwvf aelffina kwdn Tpr 
and Guys al Hinge ft A pen 


I 129 
1 199 
1 959 
11154 
11289 
SI 359 
1199 
1229 
winds 


TOWER/GUY HARDWARE 

3/16 'EHS Guywire (3990 lb relingi 

1/4 “EHS Guywire 16000 lb raiincj, 

5/32 ‘1x7 Airmail CW>lef2700ltJ rating) 

3/16 *CCM Cab le Clamp (3/16 * of 5/32' Cabin > 
1/4 *CCM Cable Clamp (1 /4 ■ Cabiel 
1/4 "TH Ttiimbie[lilsail sires) 

3/8EE {3/8 * Eye & lye Tyrnbucklo) 

3/8 '€J (3/0 ' Eye 8 Jaw Turnbuckle^ 

1/2 'EE (1/2' Eye & Eye Turnbucklei 
1 /; tl (1 a 9 Eye ft Jaw Tum&uCkl*| 

3/16' Preformed CuyGnp 
1/4' Preformed Guy Grip 
6' Hi Jim 4IIL ang Earl hi Screw Anchor 
500DGuy msulaior 16/37 ‘ Of 3/16 ’ Cibiei 
607 Guy insulator (t/4' Cable! 

5/8' Diem 0 it Copper Clad Ground Rod 

PHIUYSTRAN GUY CABLE 

HRTG210O Guy Cable {2100 lb ratling) 

HPTG400O Guy Coble (40QQ lb riling] 

HPTG670G Guy Cable (6700 lb riling] 

9901LD Cable End i far 2100/4000 cabUi 
9902LD Cable End (tor 6700 table) 

Sockeflasf Pntling Compound {does 6 B ends) 


1 13/tl 
1 tfi/tt 

1 t 2 /n 
1 35 

145 
1 30 
£5 96 
16 96 

18 95 

19 95 

11 99 

12 49 
112 90 

11 39 
1? 49 
112 95 


1 79/It 
I 43/It 
1 69/f! 

16 95 

17 95 
112 96 


70m 

40m 

It 

a 


12 

3 

126 


GALVANIZED STEEL MASTS 
Heavy Doty Siaei Masts 2 in 00 - Galvanued Finish 


17 In Wall 
1ft m Wail 
25 in wail 


179 

1129 

1249 


5pm 
I pm 
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CIRCLE 150 ON READER SERVICE CARD 


Tett ’em you saw it in HAM RADIO! 





































SALE 


■ inrun 


FACTORY AUTHORIZED DEALER FOR ALL MAJOR AMATEUR LINES 


W‘M#| 




KENWOOD 


OiicoM 


NEW ST142^P 
2M HT 


ICOM 1C 751A LIST PRICE St399 
CALL FOR SPECIAL SALE PRICE* 


TS936S UST PRICE $1799 
CALL FOR SPECIAL SALE PRICE! 


FT 7S7GX LIST PRICE $829 
CALL FOR SPECIAL SALE PRICE! 


3 5VW1W/0 1W 
142-149.995 MHz 
LCD Display 
Programmable 
PL Option 


TS-430S LIST PRICE $899.95 
CALL FOR SPECIAL SALE PRICE! 


FT 726R LIST PRICE $829 
CALL FOR SPECIAL SALE PRICE! 


ICOM 1C 745 LIST PRICE $999 
CALL FOR SPECIAL SALE PRICE! 

1C 02AT 
NEW 2 METER 

i jL TOP OF THE LINE HI 

- Digital LCD Raarjout 
Jm * Scanning 
W * Prujrammiblv Pi, Tgnei 
* Optional 5W Battery 
(H • S-metar Function 
* 10 Memohaa 
£; ^ * Oflsel Storage 

X' * Lithium Memory Bach up 
* 13 BVDC Opera-l ion 1 
+ Sealed Case 

B SUGGESTED UST PRICE $349 
CALL FOP SALE PRICES' 


ST144*iP 

ST222pP 

ST442pP 


$259.95 
.CALL! 
■ CALL! 


Tfi a&ocu swum row 
{Svrilchiblal 2 Malar 
Hindtisld Trantcalvar 
SnullStn— SnuM Puce 
Big Pvrlormanc * 1 

* |.CE>R|MjDgl 

* lei-. M*flV i .ms 
wJLiroium B*ck up 

* llaiicf and Merr. 9 i> Ek .up 

* Quill In &Ub Inri*Encoctti 

■ JHijiil la tf.1 Kr f 
Autvpil t h f nc Mrl 

* S^Lact fl jUfr -, P 40 


FT-208R 2M HT 
List $319 

FT-7O0R 440 MHz HT 
List $319 
* LCD Display 
*10 Memories 


SANTEC Accessories 

SM3 Speaker Mic .. .$34 95 
ST LC Leal her Case $34 95 
ST 500 NiCad Battery $29,95 
ST 4QC Base Charger $69 95 


CALL FOR 
SPECIAL PRICES! 


TR JS00 U*l P#+C« 1329 45 

CAL L FOR SPECIAL SALE PRICES 


TOKYO 

HY-POWER LABS 


II ALPHA 


NEW RTTY/CW COMPUTE 
INTERFACES 


HWJ2V $139 9* 
HL 160V $209 95 
ML 20U $99 95 


KDK FM2033 

List $339.95 Sale $299.95 


76PA $1899! 


CORSAIR List $1169 
Deluxe AC Supply List $199 
Both Items —Yours for $1169! 

Alt Ten-Tec Accessories in Stock 
for Fast Shipment! 


Model List Sale" 

76 A $1985 CALL 

76 PA $2395 CALL 

76CA $2695 CALL 

374A $2595 CALL 

7B $3495 CALL 

•Sale Prices Too Low To Print— 
CALL & SAVE $$!' 


KKantronics 


TEN-TEC 
New 2M HT 
Full Featured! 

List $319 
Sale $279.95! 

4229 2KW Tuner Kit $189.95! 


ns* 
*624 96 
100 *749 46 
100 1949 96 
160*9 4S 
16*9 45 


ASTRON POWER SUPPLIES 

Htirv Duly High Oullily Hugg*d R*li«Eil* 

* lapulVtlUgf lift IM VAC (h/lEXil U 0VDC - 0*4 

* 6ui:> f knl'Omf. i i f RttyuUlHl hmy Waumuffl ftipfi'f 

* Curf^nl i tmilmg K Oowtwr PrcHfs rum CtrcwU 

* M WiEfi Mplf I A 5*1*--. rt^noul Miner 


AMPLIFIER 


CP i COMPUTER PATCH 
List $239.95 SALE $109 95! 

CP 120 *219 CPi 64 $2 

UP 20 .. $129 MP-64 Si: 

VIC-20 MBA Tex I $79 C^4 MBA Texi $ 

AH AEA Kuyers AnlamiHs A Accessories 
In Slock! 


M<Kt«i 

fiSr* 

flEiU* 

ftr&ZO* 

RS2GM 

RWS4 

R£.*0A 
M65D M 


Wodtl Bind Ptl IPtp^at Output 
imp 


METfiON 

MA10006 

AMPLIFIER 


MFJ 1224 COMPUTER INTERFACE $69 95 


Solid State 
1KW Amplifier 


2026 Noise Bridge 
250 2KW Oil Lodtl 
422 KeyerfPaddie 
901 300 W Tuner 
941C 300 W Tuner 
909 Deluxe 2KW 


* No Tuning * 13.S VDC Operation 

* Remote Bandswitching • Compact 

* Heavy Duly Construction 


MODEL RS-50* 


TEXAS TOWERS «£££. 

Oiv. of Texas RF Distributors Inc. 1108 Summit Ave., Suite 4 • Plano, Texas 75074 

Monday-Friday 9 AM - 5 PM Saturday 9 AM * 1 PM 


4 ' —r 

- ---— ■¥! 

■ Kp a-W^bl 

WFf* Cm W » 1 ■ ** 

, m n 

l'Z.1 I XJ - 

' ~ * ■, #P'I9 t \ 


-tJTV fn. i ■ : 

^ • l r .^ .j 

* | L 


Coni impi 
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3 

4 
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5 

t 

14 

4 

9? 

69 

16 
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« 

16 

X 
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n 

ia 
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50 
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V 

50 
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n 
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More Details? CHECK-OFF Page 158 
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For immediate ordering information, 
individuals and dealers call or write 

612 - 441-4303 


19128 INDUSTRIAL BOULEVARD 
ELK RIVER, MN 55330 


As a leading manufacturer of precision motor drive systems, we believe the newly 
developed DR1Q is the finest dual drive system for satellite antennas. To provide you 
the highest level of performance and convenience, the DR1G Dual Axis Rotor features: 

• COMPACT CONTROL UNIT WITH SELF CONTAINED AC POWER SUPPLY 

• SINGLE DUAL SCALE METER (AZIMUTH/ELEVATION) 

• SINGLE 8 WIRE CONTROL CABLE (BELDEN TYPE) 

• STANDARD TOWER TOP MOUNTING 

• ACCEPTS AYi INCH ANTENNA BOOM L 

• SERVICEABLE WITHOUT ANTENNA REMOVAL ^ fV> ‘yT* 

• DYNETIC SYSTEMS’ HIGH TORQUE, ffl 4-J, 

PRECISION GEARMOTORS m * 


NOW AVAILABLE 
for immediate delivery 


y' 147 


Our DR 10 will out*perform any combination of conventional rotors 
popularly used, and is supplied ready to mount, including the rotor, 
control unit, and all stainless steel mounting hardware, (less cable) 










make your own PC boards 

using silk screen techniques 


A step-by-step guide to 
easy, inexpensive duplication 

of simple circuits 

At least two silk-screen approaches to PC board 
duplication w ill work for reproducing relatively simple 
circuits. One is based on the use of printing film, and 
the other is based on the use of a photo-sensitizing 
material that can be applied directly to a silk screen 
or to a board. I have found both of these techniques 
to be quite satisfactory, and I consider them to be 
superior to the usual board photo-sensitizing approach 
for all but the most sophisticated circuit configura¬ 
tions. The screen-sensitization technique can be used 
with "LIFT-IT"™ patterns or by applying sensitizer 
directly on the board if one is certain replication will 
not be necessary. The printing-film approach is suit¬ 
able for relatively simple circuits such as those used 
for RF voltmeter probes. 

In order to produce a conductive pattern on a cir¬ 
cuit board it is necessary to transfer a drawn pattern 
to the copper on a board. This requires the applica¬ 
tion of material that will protect the desired conduc¬ 
tor area from an etchant. Of the various methods 
available, silk-screen techniques are probably the least 
expensive and most convenient solution to the typical 
multi-board problems encountered by hams. (Where 
only single boards are required, the photo-sensitizing 
method can be applied directly to the board.) 

board preparation 

I buy my copper-clad material (copper one side) at 
hamfests, usually for less than one cent per square 


I inch, far less than the 20 cents or more charged for 
sensitized boards. 

First I cut the board to size with a bandsaw. Metal 
shears or a pair of tinsnips can also be used. The board 
may also be scored with a linoleum knife and sepa¬ 
rated. After the boards have been cut to size, the 
edges and corners should be deburred to avoid cut¬ 
ting the silk in the process of inking. If the board is 
badly corroded the copper surface should be scoured 
with 600 grit emery, and finally with a cleaning powder 
such as "Old Dutch Cleanser," one that is free of 
chlorides and phosphates. An all-over clean copper 
lustre is required to assure efficient etching. 

mounting frame preparation 

Two kinds of mounting frames can be used. 
Because the boards I use are seldom larger than 3 by 
5 inches, I purchased some 3/4-inch square wood 
strips and cut them into 6- and 8-inch lengths. Using 
picture frame clamps, I assembled these pieces into 
frames having outer dimensions of about 7 by 9 in¬ 
ches, gluing the pieces of wood together with white 
glue and inserting 2-inch long wood screws through 
the joints and reinforcing the joints with flat L brackets 
measuring 1-1 /2 inches on each side (see fig. 1). After 
assembly, the forms should be protected with shellac 
to improve their resistance to water. I use these frames 
for board applications having continuous use, such as 
power supply configurations. 

It is difficult to get enough tension on the screen 
to minimize under-flow with this arrangement. I have 
found it convenient to attach 7-inch pieces of flat 
aluminum stock about 3/4 of an inch wide on the in¬ 
side of the long sides. These can be used to stretch 
the screen tightly. Beware of sharp corners on the ten¬ 
sioning bars; any burrs or sharp edges or corners will 
cut the silk. I cut slots in the bars and use screws to 
hold them in place. Much less underflow results. 

By Keats A. Pullen, Jr., W3QOM, 2807 Jeru¬ 
salem Road, Kingsville, Maryland 21087 
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fig. 1. Wood silk-screen printing frame with pattern. The 
irregular outer edge of the wood frame is caused by the 
silk. I didn't use the cardboard reinforcement with this 
frame. 


WIN<3 NUT 



fig. 2. The metal screen printing frame. The cardboard 
reinforcement is used here. 


The second kind of frame can be made from or¬ 
dinary aluminum stock available in most hardware 
stores. I use 3/4-inch angle and 3/4-inch flat stock. 
One clamping surface for holding the screen is fixed; 
the other is moveable. There are two fixed elements, 
the second being used for application of the required 
tension. One of the fixed angle pieces is reinforced to 
the flat bars with corner braces for additional stiffness. 
The moveable angle is coupled to the second angle 
piece with 1/4 x 20 inch threaded rod; wing nuts are 
used for adjusting tension on the silk. 

The one fixed angle element and the moveable one 
are arranged so that the two ends of the screen, sup¬ 
ported by cardboard as explained in the next section, 


can be clamped tightly to the two members. In this 
way, ample tension can be applied to the screen for 
use in printing (see fig. 2). 

screen preparation 

The silk screen is prepared by washing, again with 
the cleanser, and thorough rinsing. A monofilament 
nylon screen material of the finest possible mesh is 
best and will give the finest resolution and minimum 
problem from etch-through resulting from blockage 
of ink penetration by the screen material itself. The 
screen must be stretched as tightly as possible when 
used, since only then can sufficient contact of the pat¬ 
tern and the copper be achieved, minimizing "run- 
under." 

To protect twisting the thread pattern of the screen 
material, use cardboard bracing strips on each tension 
edge, leaving enough silk to wrap around the strip. 
The silk can then be stapled to the cardboard strip and 
the combination tacked on the frame or clamped as 
required. This way the stress can be distributed uni¬ 
formly on the silk. 

using printing film 

Since there are two possible ways the screen master 
can be used, each method is considered separately. 

I have found orange printing film to be useful and easy 
to prepare for simple circuits. In using it, one simply 
marks off and removes narrow ribbons of film to form 
conductors, lifting them from the backing material. 
The material removed represents a current path. Care 
should be taken to minimize the cutting of the back¬ 
ing, a plastic, nylon-type material, as the transfer of 
the film to the silk is most easily accomplished if the 
film has been cut through without scoring the backing. 

I have made some simple tools for preparing the 
film. One type, for cutting conductor paths, consists 
of two halves of a double-edged razor blade mounted 
on opposite sides of a piece of used copper-clad (see 
fig. 3). This will cut both sides of a conductor path 
at one time, and help in making sure that the length 
of the cut is correct. These cuts can extend to about 
a hundredth of an inch into an adjacent pad or across 
an intersecting path to simplify the removal of the 
material. This ribbon is then picked up with an 
Xacto™ knife or a pin and removed. Pads can be cut 
with a tool made by taking a short length of 1 /4-inch 
rod, center-drilling it on a lathe or drill press, and cut¬ 
ting down its outside diameter to the size of the pad 
required. 

When the pattern has been prepared, it may be at¬ 
tached to the silk screen material by stretching the 
screen tightly over the pattern and patting the screen 
with a piece of cheesecloth wetted with lacquer thin¬ 
ner (use a gentle push, not a sliding motion). You will 
be able to see where the attachment is satisfactory. 
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You will want to go back and redo any imperfectly im¬ 
bedded areas. When the combination has dried com¬ 
pletely, carefully peel off the backing, resticking if 
required. 

photo-sensitized silk screen 

The silk can also have the required pattern applied 
to it by the use of a photographic sensitizing techni¬ 
que. The sensitizer I have used is the Hunt Manufac¬ 
turing Company Printing Photo Emulsion Kit No. 4533. 
This contains two components which are mixed just 
prior to use. Instructions are provided with the 
package. A leaflet on screen printing is also available. 

To prepare the photo screen, mount the screen 
material on the frame you have chosen and apply the 
mixed sensitizer in a thin, smooth layer on both sides 
of the screen. (You can expedite drying by blowing 
coo /air from a hair dryer on to the screen.) After mix¬ 
ing, handle the coated screen in semi-darkness only. 
If the image to be transferred is closest to the back 
of your image master, you expose with that surface 
adjacent to the sensitive surface and expose through 
it. (Lift-it masters are exposed from the top, whereas 
drafted masters will be exposed from the bottom; see 
figs. 4 and 5). The master should be between the light 
and the sensitive layer, and the image as viewed from 
the top should be as required. A transparent cover 
should be placed on top of the master and weighted 
so as to assure close contact between the master and 
the screen. (I use a No. 2 photoflood in a reflector 
about 14 inches from the work, for about six minutes.) 
The exposed silk is then washed and rinsed im¬ 
mediately. 

inking 

After the circuit board has been scoured and 
prepared for use, and the screen with the appropriate 
pattern is in tight contact with it, the inking can be 
begun. The ink must be reasonably thick, yet it must 
spread through the open areas of the screen. At the 
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fig. 4. Arrangement for preparing a screen master from 
a Lift-it of a photo copy of a circuit. 
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fig. 5. Arrangement for preparing a screen master from 
a board drawing positive master. 


same time it must be able to be completely removed 
from the stencil screen without leaving residues or 
damaging the screen. It must dry ''hard" — that is, 
it must, after drying, be resistant to the etchant. 

A bead of ink is spread along the short length of 
the circuit to be printed, and then spread along the 
image of the circuit. I use a piece of Plexiglass™ or 
other transparent acrylic as a spreading tool. It should 
be an inch wide or wider, and can be wide enough 
to cover the entire width of small boards. (All burrs 
and sharp edges should be removed from the spreader 
prior to use. To re-use, simply peel off the dried ink.) 
Acrylic inks such as the Hunt Permanent Acrylic 
Screen Printing Ink or the Liquitex Permanent Acrylic 
Ink are suitable. 

After the printed board is dry, the image can be 
touched up by usng pin or a needle to repair breaks, 
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or an Xacto knife to scrape away any run-unders that 
may have occurred. I usually use a hair dryer with heat 
to speed the drying in this phase of production. 

I print as many boards as I need in rapid succession 
and then wash out the screen master with a thorough 
spray of water. (Printing inks are soluble in water un¬ 
til they dry; after drying, they become impervious to 
water but can be peeled or scraped off.) 

initial artwork preparation 

When the photographic screen method is used, it 
is necessary to work from some kind of master. These 
masters may be those printed in a magazine (either 
positive or negative) or some you have prepared from 
any of the various commercial materials. Each ap¬ 
proach is discussed here. 

A complex circuit or one available as a circuit pat¬ 
tern in an article can be made into a screen by com¬ 
bining a photocopy of the layout with the silk-screen 
process. The photocopy can provide increased con¬ 
trast, if necessary, and eliminate the need to cut the 
magazine. If the original is positive, make a Lift-itfrom 
the photocopy and use it to expose the screen. If the 
original is a negative, make the Lift-it copy and then 
print it directly onto a piece of high-contrast 4x5 inch 
cut film. This will give a positive that can be used to 
sensitize the screen again. (With a negative, the print 
may be made directly from the Lift-it to the board using 
the Hunt preparation if you prefer. This works, par¬ 
ticularly if the hardener is used as described later.) 

I make some of my masters on tracing vellum using 
extremely thin transfer materials such as those made 
by Vector. Ruled India ink lines are suitable for con¬ 
ductors. Transfers used for pads and 1C sockets finish 
the circuit layout. The result is a simple, direct step- 
by-step process. 

washing and etching 

Washing must be done at several points in this proc¬ 
ess. The boards should be washed thoroughly and 
carefully after scouring.The screen material should be 
washed thoroughly from both sides to remove any siz¬ 
ing and acrylic ink. With the photo-sensitization proc¬ 
ess, it is spray-washed from both sides to remove the 
filler from the pattern. 

With both the exposed photo-screen and the inked 
screen, I use a discarded spray bottle for washing, 
which must be done immediately after completion. A 
fine but fairly hard spray is best. 

I generally use ferric chloride as an etchant. Either 
plastic or glass trays may be used with it; l use 
Pryex™ glass trays so I can heat the etchant and 
thereby speed the operation. My heater is an electric 
plate warmer with two switches added to the line cord, 
one with a diode connected across its points for the 
convenience of two heat levels. 



After etching, the board should be washed thor¬ 
oughly. You'll find the ink softened enough to peel 
off, leaving the copper with the dull appearance of 
cuprous oxide. If you wish to apply tinning solution, 
the copper must be made bright once again by the use 
of 600 grit paper used lightly as needed and scouring. 
Hardened ink can be dissolved in lacquer thinner. 

hardening 

The photo-emulsion image on the screen can be 
hardened by treating it with Hunt's "Permanizer”™ 
No. 4529. The developed and dried image on the silk 
screen is painted with this material, and the combina¬ 
tion dried with cool air. The use of a water spray wash 
with cold water once again opens the mesh where the 
pattern is. 
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THE 4000 SERIES 
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- UP TO 8 NONSTANDARD SPLITS: Ultimate ver¬ 
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touching the front panel! COMPARE! 

* OTHER FEATURES: Dynamic microphone, rugged 
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speaker jack, and all cords, plugs, fuses, and 
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speaker, and Communications Specialists SB-32 
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DOCTOR 


No Antenna 


For the active CW operator, there is nothing more fun than operating with the “Doctor DX” CW DX 
simulator. For the person who has never liked CW, Doctor DX will show you what real fun is. Doctor DX 
has something for everyone from the aspiring Novice to the experienced Amateur Extra Class licen¬ 
see. And you need no FCC license to operate Doctor DX! 

With Doctor DX, all you need is a Commodore-64 computer, a key (or keyer), and a TV set. There is no 
need for an expensive transceiver, amplifier and antenna farm to enjoy the thrill of working “rare DX." 
No more TVI or dead bands! Doctor DX is more than the most sophisticated CW trainer ever devel¬ 
oped, it is your DXpedition ticket to anywhere in the world at a very affordable price. 

Doctor DX simulates real H.F. CW band conditions. All the stations you will work are generated by 
the computer. As you tune up and down the particular band you have selected, you will hear realistic 
sounding stations in contact with other stations (some within your skip zone). There is also the norma! 
QRN and QRM one would expect to hear in the real world. All call letters heard are totally random (sub¬ 
ject to the country’s callsign assignment rules). The prefixes are weighted according to the Amateur 
Radio population density, with 304 possible countries represented. The speed of stations operating in 
the lower portion of the bands is much faster than those operating In the upper band segments. The 
"operators’’ are also more polished in the lower portion of the bands. 

Radio propagation (programmed for each band) represents what you would expect to hear on a 
good propagation day at the peak of the sunspot cycle. The propagation follows the internal real-time 
clock that you set before beginning operation. All the simulated stations you hear (with proper pre¬ 
fixes) are at distances you would expect to hear for the time of day and band selected. 

You can learn and enhance your CW operating skills with Doctor DX. Doctor DX will not reward bad 
habits. AEA even offers an awards program to owners of Doctor DX that work all zones, TOO countries, 
5 band Dr DXCC, or Doctor DX Honor Roll. 

The Doctor DX CW trainer is a totally new concept In Amateur Radio. See what all the excitement; is 
about. Send for full details, and see your dealer for a demonstration. 


MIDWEST AMATEUR RADIO SUPPLY 

3456 Fremont Avenue, North 
Minneapolis, MN 55412 
Store Hours: Mon.-Fri. 9-6, Saturday 9-3 
For service call: (612) 521-4662 
For orders call: 1-800-328-6365 
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For good clean, competitive fun, Doctor DX ,W shows your score and QSO rate for continuous moni¬ 
toring of your improved CW operating skills. The DDX-64 can be a vehicle for fairly settling those club 
rivalries by competing with your friends under identical operating conditions. 

AEA also has two on-going CW contests that you can enter with Doctor DX as your own schedule 
permits. The AEA SPRINT CONTEST is a timed non-stop eight hour event and the AEA MARATHON 
CONTEST is a timed 24 hour non-stop event. The top 5 contest scores will be published in our future 
advertisements and upgraded periodically as new higher scores are achieved. 

In addition to the two AEA contests, we are offering award certificates for achieving certain mile¬ 
stones. You will be automatically alerted when you have achieved these milestones by a display at the 
bottom of the monitor screen. 

AEA DrDXCC is achieved when you have worked 100 different countries, regardless of the frequen¬ 
cy band or the amount of time operated. DOCTOR DX WAZ can be earned by working all 40 CQWW 
zones of the world, without regard to the band or duration of operating time. The DOCTOR DX HONOR 
ROLL is reserved for top notch operators capable of working 250 countries without regard for band or 
operating time. Additional endorsement awards are available for each additional 10 countries worked 
up to 300 (out of 304 possible) countries. AEA 5 BAND Dr DXCC is a very difficult award to achieve. It re¬ 
quires working 100 countries on each of five different bands, without regard for the amount of operat¬ 
ing time. 

Each award can be obtained by filling out a photocopy of the award application form (supplied) 
along with the score information and qualifying check sum from your screen display. Please enclose 
$3.00 to cover handling costs for each certificate ($1.00 for Honor Roll endorsements). Awards will 
only be granted to owners having a Doctor DX warranty card on file. 

There is no need to ever be bored with your hobby again just because the bands are dead or you are 
apartment bound. Try Amateur Radio’s own version of Solitaire - DOCTOR DX. 


MIDWEST AMATEUR RADIO SUPPLY 

3456 Fremont Avenue, North 
Minneapolis, MN 55412 
Store Hours: Mon.-Fri. 9-6, Saturday 9-3 
For service call: (612) 521-4662 
For orders call: 1-800-328-6365 
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famed educator Russ Farnsworth, Complete 
satisfaction guaranteed. 

Available at local Electronic Dealers, or send 
check or money order for $18,50 plus $150 
lor postage and handling to: 

EPSILON RECORDS 

P.O. Box 71581 
New Orleans. LA 70172 
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Katherine. KA31Y0 


Rob. WA3QLS 


Paul, WA3GPX 


71 Meadow Road, New Castle, Del. 19720 302-328-7728 

Factory Authorized Dealer! 9-5 Daily, 9-8 Friday, 9-3 Saturday 


KENWOOD YAESU ICOM TENTEC 
MICROLOG KDK SANTEC KANTRONICS 


Order & Pricing 
New Equipment 


Daily UPS Service 


Large Inventory 


All Other Calls 
302-328-7728 


No Sales Tax 
in Delaware! 

One mile off 1-95 
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More Details? CHECK-OFF Page 158 
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DX 

FORECASTER 


Garth stonehocker, koryw 

winter DX 

The winter DX season is here. One 
characteristic of winter is a steep rise 
in the daily MUF peak followed by an 
early decline to a deeper predawn min¬ 
imum. This makes for shorter daytime 
DX operating time in the higher HF 
bands, but for more nighttime DX on 
the lower frequency bands. Signal 
strengths are higher because of lower 
absorption of energy and less propa¬ 
gated or local atmospheric noise (by 
this time of year, thunderstorms are 
fewer and more distant). 

Absorption is a result of the loss of 
energy from the signal as it collides 
with ions on its path through the D 
region (about 100-120 miles, or 60-80 
km, above the earth). How much 
energy is absorbed per transit of the 
D region depends on the location of 
the sun, and is a function of cosine X, 
the zenith angle to the sun. Maximum 
absorption occurs at the subsolar point 
(directly under the sun); absorption de¬ 
creases as the signal transit moves 
away from the subsolar point in any di¬ 
rection. In our winter the subsolar 
point moves down to 23 degrees south 
latitude, resulting in less absorption. At 
the same time the earth is closer to the 
sun by 2 percent. The net result is still 
less absorption in winter. The degree 
of absorption is related to and follows 
the changes in the ultraviolet output of 
the sun. (It takes slightly over 8 min¬ 
utes for a change on the sun to begin 
affecting our ionosphere.) A measure 
of this is the daily solar flux at 2800 
MHz recorded in Ottawa, Canada, and 
broadcast at 18 minutes after the hour 
by radio station WWV. Another 
source of absorption, caused by in¬ 
creased particle influx during geomag¬ 


netic storms, occurs on propagation 
paths through or along the auroral 
zone (60-80 degrees latitude). An in¬ 
dication of this cause is an increase in 
the geomagnetic K (greater than 4) 
and A (greater than 30) indices, also 
broadcast from WWV. 

On any propagation path, absorp¬ 
tion increases with the number of tran¬ 
sits of the D region and also varies in¬ 
versely with frequency. Therefore in 
working DX it pays to use the higher 
frequency bands to obtain more dis¬ 
tance per hop (resulting in fewer tran¬ 
sits) and less signal loss. This is why 
we generally think of 6, 10, or 15 
meters for DXing. But in winter, we 
have the opportunity to work DX on 
the lower frequency bands with less 
QRN and lower signal loss than at any 
other time of the year. 

Lower signal loss is something to 
look forward to, but you can't count 
on it. Sometimes in winter, signals are 
poor for several days at a time. This 
is caused by anomalous absorption, 
which will be discussed in next 
month's column. 

last-minute forecast 

The low HF bands, 160 through 30 
meters, are expected to be the favored 
bands of operation during the first two 
weeks of November, with higher 
bands providing the best DX during 
the last two weeks of the month. The 
solar radio flux should be about the 
same as last year's values, yet higher 
than it's been in the last month or two. 
Some possibility of recurrent geomag¬ 
netic storms still exists, with greatest 
probability of occurrence on Novem¬ 
ber 4, 9, 14, 18, and 28. Remember: 
even though disturbances affect signal 


strength and produce fading condi¬ 
tions for some paths, conditions on 
other paths may actually improve. 

November is the month during 
which numerous meteor showers oc¬ 
cur. Shower activity should begin on 
October 26 and last until November 22. 
A shower maximum of ten per hour is 
expected during the Taurids meteor 
shower from the 3rd through the 10th. 
Lunar perigee is on the 20th; full moon 
is the 8th. 

A total eclipse of the sun will occur 
on November 22 and 23 in the south 
Pacific, starting at 2013 UT in the 
Philippines and New Zealand, travel¬ 
ing east to Antarctica, and ending at 
0133 UT. You might want to schedule 
some contacts with ZL and KC4 land 
for some unusual DX. 

band-by-band summary 

Ten, fifteen, and twenty meters will be 
open from morning to early evening al¬ 
most every day, and to most areas of 
the world. The openings on the higher 
of these bands will be shorter and will 
occur closer to local noon. Transequa- 
torial propagation on these bands will 
more likely occur toward evening dur¬ 
ing conditions of high solar flux and a 
disturbed geomagnetic field. Absorp¬ 
tion effects are not too noticeable. 

Thirty and forty meters will be useful 
almost 24 hours a day. Daytime con¬ 
ditions will resemble those on 20 
meters. Skip distances and signal 
strength may decrease during midday 
on those days that coincide with high 
solar flux values. Nighttime DX will be 
good except after days of very high 
MUF conditions and the winter 
anomaly. The usable distance is ex¬ 
pected to be somewhat greater than 
that achieved on 80 at night. 

Eighty and one-sixty meters are the 
nighttime DXer's bands. The bands 
open just before sunset and last until 
the sun comes up on the path of in¬ 
terest. Except for daytime short-skip 
signal strengths, high solar flux values 
don't affect these bands much. The 
anomaly will affect day and night sig¬ 
nal strength on some days. 
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The italicized numbers signify the bands to try during the transition and early morning hours, while the standard type provides the MUF during "normal" hours. 
‘Look at next higher band for possible openings 
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RADIO WAREHOUSE 

Division of HARDIN Electronics 


NO FRILLS—JUST LOW PRICES 
CALL FOR SPECIAL PRICES ON- 


KENWOOl) 


YAESU 


ICOM 


TEN-TEC 


DAIWA METERS-KEYERS-AUDIO FILTERS 
CUSHCRAFT LINE OF ANTENNAS 




CALL TOLL FREE 

1 - 800 - 433-3203 


IN TEXAS CALL 817-496-9000 
5635 EAST ROSEDALE 
FT. WORTH, TEXAS 76112 



fig? 
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CM) 


ICOM On 









FIND OF SUMMER CLEARANCE IC- 745 hfb.» 


SURER SAVINGS !!! 


hamtromcs 

HIGH QUALITY MODULES FOR 
REPEA TERS, l INKS. TELEMETRY . ETC. 


1 I u'. lot nil ol y.HH amulr^H nxil'l wHt.. 

FLATUS INC: 

ICQW* AEA, LARSEN, VAN ol ’tUN, V(0ROP| I % 
N YE VISING. FALCON roMM., I F AD INC: FOtlE, 
ARRL PUBLIC AT ION V 1 Aj J.O* HAM IRONI 
PROWRITER, ELEPHANT S l RAMSEY ELI I 


A** w. 


915 North Main Street . 

Jamestown, New York 14701 *" M PH. {716)664-6345 



ClVIC Qif 


DEALER 
INQUIRIES 
ARE INVITED 

^ m 


Break 
Communications 
Systems, Inc. 


MICA COMMUNICATIONS CONSOLES 

4 6 3 Wide ■ 1 tcfi \vrfr 
L & U & Circular \ei up S wirr * i opt*dr % If tort ie r 
Repi a c eaDi e Front Panel mr station That 19? * 

Precisely cut panel holes - ovromput&nzed wooacuria 
High station density - tx*ant$e no are umt u 

Hidden accessory shelf power sotipttps pyminYt&Kt 
Puppets of ail your eauiprnent - tor f^v station layout 

OPTIONAL ITEMS 

Drawer Bookshelf comBination - nant?< unoer vs* 

1000 Mica * to select from r 1 m,rr. r> v w tr or 
Desk recessed for keyooara -optimum ?s typingnrmn? 

Desk top extensions into panel - for ap&e compute? or srarjjw 
Matching aoiiv tor floor amp s .*.rnr^ice '■< 

Shelf under desk quick access * for neati&nom < Key Mir 
Exhaust cooling fan system - mefmosmmatfY tonuoitea 
Wire duct wire taoeis etc 

5317 s w 2tsr street Dept hrm * Hollywood norma 53023 

Phone i305] 989 2371 


DISTRIBUTORS 


UNITED STATES 


A-TECH 

Kansas 


913-582-5819 


BROOKS (Franchise) 


201 -583-2800 


601 ’862-2132 


405*528-0511 


800-521-9282 
800-521 -9282 
880-223-1507 


CAYSON ELECT, 

Mississippi 

DULANEY'S 

Oklahoma 

ECHOSPHERE 

Sacramento, Ca, 880-338-5477 

Englewood, Co, 

Dallas, Tx. 

Knoxville, Tn. 

HOOSIER 

ELECTRONICS, INC, 

Terre Haute, In. 800-457-3330 

I.Z.C.C* 

Arkansas 501 -771 -2800 

KAUL-TRONICS 

Wisconsin 608-647-8902 

NAT L MICRO DYNAMICS 

Tennessee 615-892-3901 

SATELLITE DATA 

Florida 813-823-7669 

SAT-VIEW DISTRIBUTORS 

New York 315-822-6900 

SATELLITE EARTH STATIONS 

Louisiana 800-762-2110 

Texas 512-385-0738 

D,H, SATELLITE 
T.V. INC. 

Prairie Du Chien, Wi. 

608-326-8406 

S R C. INDUSTRIES 

Ontario, Of. 503-889-7261 

SATELLITE MARKETING 

Douglasville, Ga 800-438-2807 

TENN-SAT 

Tennessee 415*349-7180 

M & M VIDEO 

Carson City. Nv, 702-882-5786 


CANADA 


STARSCAN 

Kelowna, B.C. 604-763-4266 
C.L, BLUE 

Saskatoon, Sask, 306-242-5133 

CANADIAN MICRO-TECH 

Ontario 

WESTERN and 
EASTERN SATELLITE 
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MANUFACTURED BY WESTERN & EASTERN SATELLITE 


WESTERN SATELLITE EASTERN SATELLITE 

916-337-6202 904-224-8965 

Orders only — 800-243-3019 
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Shown atx> c is just one of the three new smarter handhelds from 
ST-M2 VHf; the ST-442 UH F and the S*M2 VHF Owners Of earlier SaH 
ST-14 4, ST-440 and 5T-220, please write for information on how 
Handhelds c in be upgraded to the new state of the art in handheld 


ANT EC the 
TEC models 
SaNT EC 


your 
ransceivers 



SANTEC 


THE HANDHELD TRANSCEIVERS 


1903, Encomm, Inc. 

2000 Avenue G, Suite 800, Plano, Texas 75074 
Phone (214* 423-0024 * TLX 79-4 783 ENCOmM DAL 





Repairs, Parts & Services Available ED 

Export orders invited. 




All stated specifications are subject to change without nonce or obligation 




smarter 
handhelds 

FOR 144 VHE 220 VHF & 440 UHF 


SANTEC Handhelds just sot a little smarter, with new com¬ 
puter-control software designed by U.S. Hams who are also 
professional programmers. Now SANTEC Handhelds, which 
were the first to offer you varactor diode tuning in a hand¬ 
held, first to offer you thick-film technology, first to provide 
3.5W as a selectable handheld option and first to give you the 
time of day on a handheld read-out, have made another user- 
friendly leap forward in the logical progression of computer- 
controlled handhelds. 

Now three SANTEC Handheldscan lock out selected memory 
channels from the memory scan, allowing you to check your 
favorite frequencies much faster; without interruption from 
less commonly used ones or from unprogrammed memory 
channels. SANTEC Handheld's new operating programs now 
allow you to store variable offset values in all 10 user-written 
memory channels, and, as always with SANTEC Handhelds, 
your stored offset automatically comes back when you select 
a channel through the memory mode, and the plus or minus 
indication shows on the LCD display 

Other new features are the provision in Memory 9 for split 
memory offset operation, for those really unusual offset situa¬ 
tions, and the capacity for hardware storage of a special PL 
tone for each memory channel {requires an optional 
encoder, available December, 1983). The new SANTEC Hand¬ 
helds will also accept the keyboard input of a!! frequencies as 
either short, fast 4-digit numbers or the familiar 6-digit ver¬ 
sions: your SANTEC Handheld is smart enough to know what 
you want, either way. 


The handhelds with the most now have more for you. Don't 
you dare settle for anything less: get your hands on a SANTEC 
Handheld today! 



The Smarter Handhelds, clockwise from upper left ST 142 VHF Transceiver; 
ST-442 UHF Transceiver; ST-222 VHF Transceiver, operating from the 5T-4QC 
Quick-Charge Battery Charger & Power Suppty; ST-LC Leather Case and 
Strap, ST-MC Mobile Charger, MS 50S Remote Speaker; ST-50013 
Rechargeable 500 mAhr NiCd Battery Pack,, ST-EC External Charge Adapter; 
SM 3 Speaker Mlc, STHA-t HBM-1 Head Set Boom Mic & Adapter. 


































































Joe's done it again — a column of interest 
to HF'ers and VHF'ers alike. — Ed. 
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high dynamic range 
receivers 

Mention high dynamic range and 

you'll really get a discussion going. 
Everyone has a story arid a solution. 
We'd all like to believe that our re¬ 
ceivers or transmitters are always 
clean, and that any splatter or other 
obnoxious noise has to be coming 
from somebody else's poor receiver or 
dirty or overdriven linear amplifier. 
Because all aspects of the situation, 
both on the transmit and receive side, 
are seldom separated, the problem is 
rarely resolved. 

A few years ago, after lots of arm- 
twisting by Jim Stitt, WA80NQ, I 
tackled this dilemma. The main goal 
was to improve Jim's 6-meter receiver 
sufficiently so he could be sure it 
wasn't the culprit in these situations. 
Then his station could be more com¬ 
petitive in the VHF contests and he'd 
be able to operate alongside the strong 
local transmitters — assuming they 
were also clean (more on this later). 

The end product was a high dy¬ 
namic range 6-meter receive converter 
with an extra transmitter LO (local 
oscillator) output. Since this month's 
ham radio emphasizes receivers, I 
decided to discuss this subject in some 
detail and examine some of the prob¬ 
lems, limitations, and solutions for 
such a design. Typical recommended 
circuits for a 6-meter receive converter 
will then be shown. 

high dynamic range 

What is high dynamic range? One 
answer is that it describes transmitter 
or receiver design that allows copying 
weak DX signals in close proximity to 


strong signals. It sounds simple 
enough, but how strong is that local? 
Let's assume that a big 6-meter station 
is only 1 mile (1.6 km) distant and runs 
the legal limit of 1.5 kW PEP output 
through a feedline with a 1 dB loss to 
a 10 dB gain antenna pointed at your 
receiving antenna. If you're using a 
dipole receiving antenna broadside to 
this signal and have no feedline loss, 
the signal at the input to your receiver 
will be approximately 0 dBm or 1 
milliwatt, about 130 dB above the 
noise floor in a typical VHF receiver! 
If you also have a 10 dB gain antenna, 
the signal received (when aimed at this 
source) will be +10 dBm (10 milli¬ 
watts) — more power than is used for 
the LO in most Amateur receivers! If 
the distance between stations is doubl¬ 
ed, the signal will drop by 6 dB but still 
be quite respectable. 

Recently I tested the dynamic range 
of a well-designed Amateur 6-meter 
converter that uses a single JFET 
preamplifier and a standard level ( +7 
dBm or 5 milliwatts) DBM (doubly- 
balanced mixer). When two equal 
signals of -20 dBm (23 millivolts or 10 
microwatts) were present at the input 
to the converter, spurious signals or 
IMD (intermodulation distortion) were 
generated and only 30 dB below the 
desired outputs. This is hardly high 
dynamic range! These spurs or IMD 
products usually appear as sidebands 
or additional signals spaced equally 
above and below the normal signals by 
the difference between the input fre¬ 
quencies (see fig. 1). When the IMD 
gets worse, additional spurs appear 
alongside the first sidebands as is also 
seen in the photo in fig. 1. 


All is not lost. The antennas can be 
part of the solution. If you use a direc¬ 
tional antenna with a clean pattern, 
moving your antenna back and forth 
can place a null on a strong signal. 1 If 
overload is still present, one solution 
is to place an attenuator at your 
receiver input (more on this later); on 
VHF, especially on 6 meters, where the 
local ambient noise is usually high, the 
weak signal will still be good copy 
while the local (interfering signal) will 
have been "knocked" down. 

is the receiver at fault? 

Before proceeding, it may be worth 
mentioning the transmitter. Typically 
speaking, it would be desirable for all 
Amateurs to transmit a clean signal. 
But what is a clean transmitted signal? 
Typical Amateur linears call for IMD 
products to be at least 30 dB below the 
desired signals. However, if the re¬ 
ceived signal is 130 dB above the 
noise, 30 dB IMD isn't going to be 
much help 3 kHz from the other sta¬ 
tion's frequency. You'll just have to 
QSY further away. 

Therefore, before you accuse the 
other station of "hitting it too hard," 
perform one simple test. First observe 
the splatter several kHz away on a 
relative basis or on your receiver "S" 
meter. Next, place an appropriate at¬ 
tenuator (10 dB recommended, see 
fig. 2) at the input to your receiver or 
converter (or use the internal attenua¬ 
tor if one is an integral part of your 
receiver) and then recheck the splat¬ 
ter level. If the received level drops by 
approximately the insertion loss of the 
attenuator, the transmitter is the 
culprit and the transmitting station is 
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fig. 1. A spectrum analyzer shows the 28 MHz IF output of a typical 6-meter converter as 
described in the text. Input signals are approximately 50.1 and 50.2 MHz at — 20 dBm each. 

either overdriving its equipment or 
your frequency is just too close for 
comfort. However, if the splatter drops 
by more than the attenuator value (it 
could be up to 3 times less!), your 
receiver is surely part of the problem. 

Assuming that the problem is the 
receiver (maybe in some future column 
we'll examine transmitter and power 
amplifier requirements in greater de¬ 
tail), there are design approaches that 
will enhance receiver performance. 

general receiver 
design requirements 

The old saw 'If you can't hear them, 
you can't work them" still applies to 
high dynamic range receivers. Low 
noise figure, sufficient RF selectivity to 
reject images and undesired out of 
band signals plus a clean local oscilla¬ 
tor are still required. 

In order to obtain low noise figure, 
a preamplifier is usually required ahead 
of the first mixer. Herein lies the prob¬ 
lem. Any gain ahead of the mixer will 
decrease the dynamic range. There 
fore, the preamplifier gain must be 
kept as low as possible, consistent 



tor (a numeric-not dB) for each stage 
in succession. 

For example, a 3 dB noise figure 
preamplifier with 9-10 dB of gain 
feeding a mixer with a 10 dB noise 
figure will yield an overall system noise 
figure of less than 5 dB. Fortunately, 
we can live with lower sensitivity 
receivers, especially on 6 meters, 
where a noise figure less than 5 to 10 
dB is usually wasted since the typical 
ambient noise is usually very high.* At 
2 meters the problem is more acute, 
but the level and number of signals are 
usually somewhat less of a problem. 
For the computer-minded Amateur, a 
computer program is available for eq. 
1 so that you can quickly iterate 
various combinations of gain and noise 
figure to determine your own optimum 
case. 2 Before leaving the subject, 
remember that a preamplifier must 
have high output power capability in 
order not to distort the signals prior to 
the first mixer (more on this later). 

For good performance you need 
adequate RF selectivity ahead of the 
mixer, which means additional losses 
that further increase the noise figure. 
Again, these losses can be handled (as 
we shall soon see) by the proper 
choice of RF filter characteristics and 
by optimizing the location of the filters 
in the receiver chain. 

Let's not forget the choice of IF and 
its effect on selectivity, images and 
spurious responses. For 6 meters I per¬ 
sonally favor a 28 MHz IF with a 22 
MHz LO, rather than a 14 MHz IF with 
the 36 MHz LO used on some of the 
older converters. Spurious signal 
analysis reveals that a 28 MHz IF is 
slightly less susceptible to "birdies." 3 
Also, a 28 MHz IF is far less likely to 
respond to IF breakthrough. The lat¬ 
ter term refers to leakage at the IF fre¬ 
quency that permits normal signals in 
this spectrum to also be received. The 
20-meter band is a good example since 
propagation yields signals of high in¬ 
tensity, especially during the days 
when 6 meters is hot. Although 
10-meter IF breakthrough can be a 

■Everything's relative Joe, who also operates 160 
meters, would probably agree that in contrast, 6 meter 
ambient noise is low - Editor 
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problem, the number and strength of 
stations present is usually less, 
especially below 28.3 MHz. 

High dynamic range mixers that re¬ 
quire moderate LO power <10-100 milli¬ 
watts) are usually required. Also the 
LO must be very clean with low phase 
noise (more on this later) and should 
be followed by an amplifier to boost 
the level high enough to adequately 
drive the mixer. 

Finally, if the overall system noise 
figure is to be realized, the mixer must 
usually be followed by a low noise 
figure postamplifier with a high 
dynamic range. The IF receiver should 
also have high dynamic range and a 
moderate (10 dB or so) noise figure. 

preamplifiers 

Surely the preamplifier is one of the 
most important aspects of a good 
receiver. However, obtaining high 
dynamic range and low noise figure 
simultaneously and with a reasonable 
input and output VSWR is difficult. 
Devices (transistor, FET, etc.) with low 
inherent noise figure are common. 
However, increasing preamplifier 
dynamic range usually requires in¬ 
creased device current or a device with 
greater current-carrying capacity. This, 
in turn, usually increases the noise 
figure and the overall gain, the exact 
opposite of the desired effect! 

Before discussing different pre¬ 
amplifiers in detail, it may be well to 
mention the subject of the linearity in 
an active device. Just because an am¬ 
plifier is operated in class “A” doesn't 
mean it is free from distortion. Every 
amplifier , regardless of its type and 
power , has a point beyond which the 
output signal will no longer be an ex¬ 
act replica of the input signal. Hence 
distortion will occur. 

Over the years various methods 
have been devised to measure distor¬ 
tion. The most frequently used test is 
for 1 dB compression. This is defined 
as the CW power level where the out¬ 
put signal increases 9 dB for an input 
power increase of 10 dB. Most class 
"A" amplifiers can only increase out¬ 
put power by 2-6 dB beyond this level, 
as shown in fig. 3. Amplifiers often are 



heavily distorting a signal 5-10 dB 
before it reaches compression levels; 
consequently, this is not a good point 
for referencing distortion. Further¬ 
more, some devices are more non¬ 
linear than others, especially when ap¬ 
proaching the compression point. 

In 1967, McVay wrote his classic ref¬ 
erence paper on the third-order in¬ 
tercept point, a new method of 
measuring dynamic range. 4 Basically, 
what this method does is to determine 
distortion based on a two-signal IMD 
test performed in a similar manner to 
that used to specify single sideband 
linear amplifiers. The third-order in¬ 
tercept point is then determined either 
mathematically or by use of nomo¬ 
graph (see fig. 3). The distortion can 
then be calculated or read off the 
nomograph for any power level on any 
device if the third-order intercept point 
is known. Suitable nomographs are 
available in reference 4 and from most 
commercial amplifier manufacturers. 

In most of the work I have done on 
high dynamic range, I have used the 
intercept point test method. Several 
things are immediately apparent. The 
IMD products increase at three times 
the rate of the desired output signal 


level change. Hence, the ratio between 
the output signal level and distortion 
will change on a 2 for 1 basis. For ex¬ 
ample, if the IMD products from two 
equal level signals are 60 dB below the 
desired output signal level and the 
signal level is increased by 1 dB, the 
IMD products will now be only 58 dB 
below the desired output level. A 10 
dB input signal increase will decrease 
the IMD difference by 20 dB. This can 
be seen graphically in fig. 3. There¬ 
fore, once IMD becomes apparent, it 
will usually degrade very rapidly, per¬ 
haps even on a greater than 2-to-1 
basis, with increased signal level! This 
is common on many active devices 
whenever the IMD is less than 60 dB 
below the output levels. 

A search was launched for the ideal 
preamplifier. First a low-gain (12-13 
dB) grounded-gate J310 JFET pream¬ 
plifier was designed (after all, FETs are 
supposed to have such great dynamic 
range and low noise figures). The re¬ 
sults were fair. On a typical circuit the 
output compression point was +14 
dBm (250 milliwatts). The IMD was 
down 60 dB for -3.5 dBm (0.45 
milliwatts) output per signal for an out¬ 
put third-order intercept point of 
+ 26.5 dBm (450 milliwatts). However, 
the noise figure was over 4 dB with no 
input matching. When input noise 
figure matching was added, the gain 
increased and the input impedance 
match degraded — both detrimental to 
the desired results. Also, the overall 
selectivity for this preamplifier was in¬ 
adequate for the final converter. 

Before proceeding with the next 
preamplifier design, some re-examina¬ 
tion was in order. Previous experience 
with modular circuits led to the con¬ 
clusion that in a high dynamic range 
receiver all circuits should have good 
input and output VSWR at a common 
impedance such as 50 ohms. 5 This 
would allow easy interchange between 
filters, amplifiers, mixers, and LOs, as 
well as facilitate any future improve¬ 
ments or changes, especially when 
new or improved devices became 
available. 

With this in mind, the search for a 
low-noise high dynamic range pre- 
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for -60 dB IMD were -4 dBm (0.4 
milliwatts) for an output intercept point 
of +26 dBm (400 milliwatts). Higher 
output power could be obtained with 
still higher l c . Unfortunately, when 
high feedback and high l c are used, 
the noise figure also increases. In this 
case the noise figure was already 
about 4 dB for an l c of 25 mA. Adding 
more current or a 4:1 output trans¬ 
former would have resulted in an 
undesirable increased noise figure and 
equally undesirable increased gain. 

Not being totally content with this 
amplifier, I tried one of the less expen¬ 
sive (approximately $8.25 each) broad¬ 
band hybrid amplifiers, a Motorola 
MWA 130, which exhibits a +19 dBm 
(95 milliwatts) compression point. For 
60 dB IMD, the outputs were +4.77 



fig. 5. A spectrum analyzer photograph of the output of the high dynamic range amplifier 
(fig. 6.1 with two equal level input signals at approximately 50.1 and 50.2 MHz at 
0 dBm each. 


amplifier with good input and output 
VSWR began. A preamplifier was de¬ 
signed around the 2N5109 transistor, 
a CATV favorite, using shunt and 
series feedback to obtain a matched in¬ 
put and output impedance (fig. 4). 
The VSWR was less than 1.5:1 from 
1 to 70 MHz range while the IMD was 


acceptable but only with high (25 mA) 
l c (collector current). Typical outputs 
dBm (3 milliwatts) for an output in¬ 
tercept point of + 34.8 dBm (3 watts), 
a substantial improvement over the 
home-brew circuit. However, the cur¬ 
rent drain was 60 mA and the noise 
figure was about 6.5 dB at 50 MHz, 


similar to the performance of the 
2N5109 circuit just described, when its 
current was raised to the same level. 
Also, the gain — over 15 dB — was 
too high for this application. 

I finally tested one of my favorite 
preamplifiers, a single transformer 
lossless feedback type using a com¬ 
mon base circuit similar to the one 
designed by Norton. 6 Although it is 
more complex to construct, the results 
are well worth the effort. Using a 
medium gain (9 dB) configuration, the 
output power and IMD were outstan¬ 
ding, provided the emitter current was 
moderate (17 mA). Output compres¬ 
sion was typically +20 dBm (100 
milliwatts). IMD was down 60 dB for 
+ 9 dBm (8 milliwatts) output, for an 
output intercept point of + 39 dBm (8 
watts)! The typical IMD versus input 
and output for this circuit is shown in 
fig. 3 and a typical two-tone spectrum 
display is shown in fig. 5. As a bonus, 
if the preamplifier is properly con¬ 
structed, the bandwidth is greater than 
1.8 to 200 MHz with a 2:1 maximum 
VSWR and 10-150 MHz for a 1.2:1 
VSWR! Truly this was the circuit I was 
searching for (fig. 6). 

A big key to the success of a high 
dynamic range preamplifier is the type 
of transistor chosen. Many RF devices 
will work well but not always have the 
same noise figure, bandwidth, or IMD. 
In the lossless feedback case, the noise 
figure was typically 1.5 to 2 dB max¬ 
imum when using the NEC NE41632B 
transistor, but a 2N5109 had a noise 
figure of 2.5 to 3 dB in the same cir¬ 
cuit. In addition, previous work show¬ 
ed that the most linear transistors were 
those which were specifically design¬ 
ed for CATV and class "A" linear 
operation with a very constant DC cur¬ 
rent gain (h fe ) over a wide range of 
collector current. In the CATV busi¬ 
ness, which is particularly interested in 
IMD, these devices are frequently re¬ 
ferred to as large area multiple emitter 
structures. The NE41632B and the 
2N5109 are both included in this cate¬ 
gory. (For those who do not have easy 
access to the NE41632B transistor or 
the balun core shown in fig. 6B, l have 
made arrangements for PROTO-FAB, 
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74 Wedgemere Drive, Lowell, Massa¬ 
chusetts 01852, to provide them at a 
nominal cost. Write them for price and 
delivery information.) 

Caution: This circuit has been 
modified and has a higher dynamic 
range than the original Norton circuit . 
However, his original circuit is 
patented (U.S. Patent No. 3,891,934 > 
issued June 24, 7975, to David E. Nor¬ 
ton and Allen F. Podell). Therefore, 
any attempt to duplicate this circuit for 
profit may violate the rights held by the 
Anzac Division of Adams Russell, Inc . 

RF filtering 

It goes without saying that high 
dynamic range cannot be obtained if 
spurious frequencies or high power 
out-of-band signals are present in the 
receiver. Hence RF filtering is very im¬ 
portant. It was pointed out in a prior 
article that the type of input filtering 
chosen can lessen the chances of 
destruction from HF signals or light¬ 
ning entering the first preamplifier of 
a receiver. 5 

In my August column I discussed 
the problems of multiple pole filtering 
such as VSWR distortion and increas¬ 
ed losses. Hence it was decided to use 
a simple low-loss single pole bandpass 
filter with a pseudo-highpass response 
at the input to the receiver. 7 In this 
case a 5 MHz bandwidth was chosen 
because it would allow reception of 48 
MHz European video carriers as well as 
52 MHz VK/ZL DX with little degrada¬ 
tion at either frequency, but still reject 
other services. This filter has a nominal 
insertion loss of 0.75 dB, less than a 
multi-section type. The schematic is 
shown in fig. 7, with its typical fre¬ 
quency response in fig. 8. The input 
filter chosen doesn't have sufficient 
out-of-band rejection by itself. Hence 
a post filter (fig. 9) with the same 
bandwidth (5 MHz) but higher inser¬ 
tion loss (2 dB typical) is required. Its 
frequency response is shown in fig. 
10. The filter topography may be 
somewhat new; it was developed by 
this author and William K. Talley while 
at the Mitre Corporation in an effort to 
obtain a symmetrical attenuation ver¬ 
sus frequency response. 7 This filter 
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item description 

FB territe bead Type not critical 

Ol NEC NE41632B or equivalent (See teil tor supplier ) 

ri 13 5 turns ratio transformer wound with No 32 AWG enameled 

wire on a Fair-Rite Products type 2843002402 halun core. (See 
tert tor supplier ) (Patent warning here.) 

fig. 6A. A low-noise wide bandwidth high dynamic range preamplifier using transformer 
coupled lossless feedback. (See text for further specifications.) 


design is available in computer-aided 
design form in reference 2. Since this 
filter is placed after the preamplifier, 
the loss has a minimal impact on 
overall system noise figure. As a 
bonus, the extra insertion loss of the 
filter will improve the overall system 
dynamic range accordingly. 
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mixers 

In prior work I had experienced poor 
dynamic range with the more common 
Amateur type of mixers such as dual¬ 
gate MOSFETs and single-ended bi¬ 
polar and JFET mixers. However, de¬ 
spite conversion loss, DBMs have al¬ 
ways performed very well in my circuit 
designs. 5 89 Hence, when striving for 
high dynamic range, I decided from 
my prior experience that DBMs "are 
the only way to fly." They are easy to 
drive with a reasonable 50-ohm impe¬ 
dance match at all ports, a goal stated 
earlier. Also, because of their balanced 
structure, they tend to cancel any AM 
present on the local oscillator, a prob¬ 
lem which is particularly prevalent if 
phase-locked LOs are used. 

However, when striving for high dy¬ 
namic range, DBMs must be treated 
properly. Attenuator pads on the RF 
and LO ports are a must to terminate 
undesired mixer generated products 
and the LO as well as to terminate any 


Construction details. 

1 Fust wind one complete turn ol No 32 AW G enameled wire through the 
batun core from point A to 8 

2 Wind three complete turns ot the same wire trom point C to O To aid in 
identification when the transformer is completed place a small knot in the 
wire at starting point C 

3 Wind 5 complere turns ol the same wire from points 0 to £ 

4 Strip end points D. twist together, and s older 

5 Strip and tin the remaining wires and connect them to the proper point in the 
circuit. To prevent connecting the transformer incorrectly, leave the small knot on 
the B * lead intact until the final wires are soldered in place 

fig. 6B. Baiun core is available from 
PROTO-FAB, 74 Wedgemere Drive, 
Lowell, Massachusetts 01862, at nominal 
cost. 
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item description 

Cl 2-20 pF variable capacitor. 

LI approximately 0.28 pH. 9 turns No. 24 AWG enameled wire on 
Micrometals type T50-10 or equivalent toroid. 


fig. 7. A recommended input filter for a 
6-meter high dynamic range receive con¬ 
verter. (See text for specifications.) 
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FREQUENCY IN MHz 

fig. 8. The attenuation-versus-frequency response of the bandpass filter shown in 
fig. 7. 



Cl.2,3 2-20 pF trimmer capacitor. 

Ll, 2,3 approximately 0.42 inductor. 11 turns of No. 24 AWG 

enameled wire on Micrometals type 750 -10 or equivalent toroid. 

fig. 9. A recommended three-section bandpass filter for a 6-meter receive converter. 
(See text for specifications.) 



FREQUENCY IN MHz 

fig. 10. The attenuation-versus frequency response of the 6-meter bandpass filter shown 
in fig. 9. 


in-line filters in their proper impe¬ 
dances. 8 Likewise, a diplexer should be 
added to the IF output port if low IMD 
is to be maintained. 810 

Many DBMs were tested, with the 
Mini-Circuits Labs TAK-1H selected as 
the best overall mixer on a cost-versus- 
performance basis. For comparison, 
some of the data taken on this and 
some other popular DBMs are 
summed up on table 1. The final cir¬ 
cuit using the TAK-1H is shown in fig. 
11. This mixer requires higher LO 
power ( + 17 dBm or 50 milliwatts) 
than the more common DBMs usual¬ 
ly seen in Amateur equipment, but this 
is a definite need if high dynamic range 
is to be obtained. Due to the 3 dB pad 
on the LO port of the DBM, the LO 
power required by the overall circuit in 
fig. 11 is +20 dBm (100 milliwatts). 
The RF and LO bandwidth are 2 to 500 
MHz. Hence, this circuit has consid¬ 
erably more capability than meets the 
eye. 

A few final remarks on DBMs are in 
order. Although the so-called high dy¬ 
namic range mixers (those specified 
for use with +17 dBm or 50 milliwatts 
LO), are recommended, the typical 
DBMs specified with a +7 dBm (5 
milliwatts) LO can be used, but with 
5 to 10 dB lower LO and dynamic 
range. Sometimes DBMs are not read¬ 
ily available in single quantity. This can 
often be handled by getting a group of 
persons together to buy the minimum 
quantity. PROTO-FAB, as mentioned 
earlier, has also agreed to make the 
TAK-1H DBM available at a reasonable 
price. Finally, many DBMs are now 
showing up at flea markets at some 
pretty good prices, so shop around. 
You may not find the exact DBM de¬ 
sired but you may be willing to accept 
slightly lower performance as a com¬ 
promise. If you adopt the modular ap¬ 
proach suggested, it will be easy to 
upgrade performance at a later date. 

local oscillators 

My favorite crystal oscillator is the 
overtone Coipitts. 5 8 The frequency of 
the LO is determined by the IF chosen, 
as discussed above. It has great stabil¬ 
ity and low phase noise, a requirement 
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table 1. 

Typical measured data 

on commonly used DBMs. Input signals are at 50 # 

LO at 22, and IF at 28 MHz. 



input 

output 




LO 

compression 

intercept 

approximate 


type 

(dBm) 

(dBm) 

(dBm) 

cost 

quantity 

SBL-1 

+ 7 

+ 2 

+ 14 

4.50 

(10-49) 

MD-108 

+ 7 

+ 4 

+ 16 

14.00 

(1-5) 

SRA-1 

+ 7 

+ 4 

+ 16 

11.95 

(1-49) 

SRA-1H 

+ 17 

+ 12 

+ 22.5 

17.95 

(5-24) 

MHP-106 +17 

+ 13 

+ 22.5 

45.00 

(1-5) 

TAK-1H 

+ 17 

+ 16 

+ 28 

19.95 

(5-24) 

MD-139 

+ 20 

+ 17.5 

+ 29 

115.00 

(1-5) 

RAY-3 

+ 23 

+ 16.5 

+ 24 

34.95 

(4-9) 

SAY-1 

+ 23 

+ 20 

+ 32.5 

54.95 

(1-9) 

VAY-1 

+ 27 

+ 24 

+ 36.5 

74.95 

(1-9) 


Ml 



fig. 11. Recommended DBM circuit for a high dynamic range receiving converter with 
a 14 or 28 MHz IF. (See text for full capabilities.) 


of any high-performance receiver. 
Phase noise, caused by poor design in 
the phase lock loops employed, is 
typically poor in many of the trans¬ 
ceivers presently available. Phase noise 
generates noise on the LO, which, in 
turn, causes strong signals to be heard 
several kHz away. 

As shown in reference 8, the output 
of this LO is only about 4- 10 dBm (10 
milliwatts). Therefore, an amplifier is 
required if a high level DBM is used. 
It was decided not to fight the class 
"C" type of amplifier, but to go class 
"A" because there would be improved 
linearity and less possibility of gen¬ 
erating LO noise. Since design of the 
2N5109 feedback amplifier had already 
been completed (fig. 4), the bias 
values were modified slightly for use 
as the LO amplifier. A simple 1/2 A 
low-pass filter followed this amplifier 
to keep any harmonics from reaching 
the mixer circuitry. 7 

When the preliminary design was 
completed for WA80NQ, it was decid¬ 
ed to take the LO output through a 
two-way power splitter for use on both 
the receive and transmit mixer. This 
was more power than required by the 
transmit mixer, and also dropped the 
output power substantially on the re¬ 
ceive side. So a unique connection 
was made at the output of the oscilla¬ 
tor in conjunction with the attenuator 
usually used at this point. 8 The result 
is a secondary output sufficient to 
drive a standard level DBM ( + 7 dBm) 
in a transverter similar to those designs 
in reference 9. If this output is not 
needed, terminate it with 51 ohms for 


possible future use and to insure that 
the oscillator is seeing the proper 
match. The final LO schematic is 
shown in fig. 12 and delivers +20 
dBm (100 milliwatts) at the output con¬ 
nector, the power required by the mix¬ 
er circuit in fig. 11. 

postamplification 

As already stated, the DBM type of 
mixer has conversion loss and, there¬ 
fore, must be followed by a low-noise 
postamplifier if the system noise figure 
is to be preserved. The signal levels at 
this point are about equal to those 
present at the input to the preamplifier. 


Therefore, the preamplifier already 
used is an excellent candidate for this 
amplifier since it has a good impe¬ 
dance match, low noise figure and 
high dynamic range. This is also a rec¬ 
ommended circuit for HF, 10-meter 
OSCAR reception, interface with ex¬ 
isting VHF/UHF converters, or other 
applications where moderate gain, low 
noise figure and high dynamic range 
are required over a broad bandwidth. 
In my shack, I have a DPDT coax 
switch which allows me to bypass the 
postamplifier when strong signals are 
present, thereby increasing dynamic 
range. — 


November 1984 G9 103 





8 VOLTS 


0.001 


-O +12 V 



OUTPUT TO TRANSMITTER MIXER (SEE TEXT) 


item 

Cl 

C2 

C3 

C4.CS 

C5 

LI 

L2.L3 

Xt 

IC1 

L4 

01 

02 


22 MHz (28 MHz IF) 


36 MHz (14 MHz IF) 


50 pF 
200 pF 
33 pF 
150 pF 
300 pF 

11 turns No. 24 on T50-10 toroid 
10 turns No. 24 on T50-10 toroid 
22 MHz third overtone series 
mode crystal 
6 volt, 3 terminal regulator. 78L08 or equivalent 
6.8 (i H RF choke 
2N2222 transistor 
2N5109 transistor 

| Use a small gear-type heat sink on 02 J 


24 pF 
100 pF 
20 pF 
100 pF 
2 00 pF 

9 turns No. 24 on 750-10 toroid 
8 turns No. 24 on 750-10 toroid 
36 MHz third overtone series 
mode crystal 


fig. 12. Recommended 22 or 36 MHz LO for a 6-meter high dynamic range receive converter. (See text for output levels.) 


-j 


IF requirements 

At this point it must be obvious that 
the converter presented has to be fol¬ 
lowed by a high dynamic range IF re¬ 
ceiver if the true capabilities are to be 
realized. Bypassing the postamplifier 
or inserting an adjustable attenuator 
after the receive converter can also 
help improve dynamic range, but the 
ultimate limits will probably be limited 
by the IF receiver. Fortunately, the 
commercial manufacturers are improv¬ 
ing the HF gear that is now being mar¬ 
keted. Furthermore, a converter of the 
type just described, in conjunction 
with one of the more modern HF re¬ 
ceivers, will definitely outperform any 
presently available equipment that is 
solely devoted to the VHF or UHF 
spectrum. 

construction 

The 6-meter converter was designed 


using a modular approach. 5 The final 
block diagram is shown in fig. 13. 
Each circuit was placed in a cast alu¬ 
minum box such as the Pomona 2417, 
Bud CU 123/124 or equivalent with 
BNC type input/output connectors 


and feedthrough-type capacitors on 
the power supply lines. Each box has 
a piece of double-clad PC board at¬ 
tached to the cover for point-to-point 
wiring and grounded, as previously 
discussed in reference 8. The final 
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result is a versatile unit with no ap¬ 
parent RF pickup or interaction be¬ 
tween modules. 

Construction of the circuits is quite 
straightforward. Leads should be kept 
short, especially on the filters. High 
quality trimmers with low lead induc¬ 
tance such as the ceramic, mylar, or 
teflon types should be used The trans¬ 
former construction hints {fig. 6B) for 
the preamplifier should be followed 
carefully and the leads on the capaci¬ 
tors, especially on the base bypass, 
should be kept as short as possible. If 
a different DBM is used, check the pin 
designations as some manufacturers 
use different pimouts. 

tune-up and performance 

Very little tuning is required. The in¬ 
put filter can be easily aligned by tun¬ 
ing for maximum signal at 50,1 MHz, 
The second filter may require more ef¬ 
fort, It Is best tuned with a sweep set¬ 
up, However, on the tests I conduct¬ 
ed, it was very close to nominal if all 
capacitors are tuned for maximum sig¬ 
nal at 50 MHz in a matched test setup 
and then inserted in the chain. All the 
LO requires is to be tuned for maxi¬ 
mum output. Properly aligned, the 
converter described has typically a 5 
MHz bandwidth, a gain of about 4 to 
6 dB and a noise figure less than 6 dB. 

future designs 

The state of the art is constantly im¬ 
proving. If a modular approach is used 
on this receive converter, new or im¬ 
proved circuits can be easily added or 
changed as prices decrease or parts 
become available. If you don't change 
the IF frequency, you'll probably never 
have to build another LO. If a lower LO 
power is required, just add an appro¬ 
priate attenuator on the output. Higher 
dynamic range mixers are slowly de¬ 
creasing in price while increasing in 
performance. Table 1 can be used as 
a guide to selection of DBMs. 

Finally, our IF receivers must be im¬ 
proved, especially on dynamic range 
and phase noise. Ultimately, I think 
that the best receiver will be one that 
uses a high dynamic ranye converter 
directly feeding a narrow bandwidth 
crystal filter. However, this will require 


a variable LO and some additional 
design to prevent phase noise and 
birdies. 

Again, I have rambled on and writ¬ 
ten a more lengthy column than I in¬ 
tended. However, I feel that the 
material presented is broad enough in 
scope and should be worthwhile re¬ 
gardless of frequency. As stated 
earlier, even using more conventional 
circuits such as standard level DBMs 
and JFETs, a substantial improvement 
can be made over most existing re¬ 
ceive converters. After all, the prin¬ 
ciples discussed are usable at any fre¬ 
quency if time and money are no 
object! 

I hope this material will encourage 
you and others to try to improve re¬ 
ceiver dynamic range and thereby 
make life more enjoyable. The cost to 
build such a high dynamic range re¬ 
ceive converter is really not that much 
more than that of a conventional con¬ 
verter; If the dynamic range of the 
receive circuits is improved, transmit¬ 
ters can be evaluated more effective¬ 
ly. Who knows, you too may find a 
way to improve these circuits! (Is there 
any interest in designs for higher 
bands?) 
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important VHF/UHF events 

in November. 

1984 

November 2: 

0330 UTC , predicted 
peak of Tour ids 
meteor shower 

November 16: 

2100 UTC, predicted 
peak of Leonids 
meteor shower 

November 21: 
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Call Ham Shack loday lor more informal ion 
and your price on This and The rest ol Ihe 
ICOM radio line 

_3D (812)422-0231 W_ 
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GlIUI* 


MOUlBfe 


M A MPA 


312 12th Ave. So. 
Nampa, Idaho 83651 
(200) 466-6727 
1-800-654-0795 

IN HOUSTON,TEXAS 
(713) 957-5140 
1-800-521-8300 

NSS PB3 

MOTOR DRIVE 

m 

CONTROL 
CONSOLE ONLY 

$150.00 

CONTROL CONSOLE 
ONLY (In kit form) 

$99.00 


• PLUG-IN CONTROL BOARD 

• 3 DIGIT LED READOUT 

• MANUAL EAST-WEST CONTROL 

• RESET TO -000 

• 36 VOLT DC MOTOR 

• 125'CONTROL CABLE 

• ZINC PLATED FINISH 

COMPLETE UNIT 

$250.00 

Control your dish from your 
living room . . . rain or shine. 


ST-142 OCQ00 

Free $9,95 Mob. Quick Charge Cab/e 

ST-222 H/T {220 mHi) .... $279 

ST-442 H/T (440 mHz]_$285 

LS-202 (2-M FM/SSB-H/T) $229 


FM-2033 

25 wm 2 -MMm FM 


RTTY TODAY 


MODERN GUIDE TO 


ANOART^ERVICES 

FACE I 
PLATES 

ENCLOSURES 

WRITE OR CALL 
For Literal ur® or Quote* 


4555 Groves Rd. • Suite 3 * Columbus, OH 43232 

(614) 866 4605 

Dealer Inquiries Invited v* 224 


210 rod mu ift ifl ¥Hi 5l>P* 11» Hepetlt* Spm 

4W Rr Oul 0 1 , v tm \ ? dR Sinai urn Mi! magpie il( 


AMATEUR RADIOTELETYPE 

by Dave Ingram, K4TWJ 


265 00 


FM-4033 (220-mHi). $329 

FM-6033 (6-Meters). 5279 

FM-7033 (440-mHi). 5329 

FREE UPS Blown Sh,pppnq-Add SI ti for COO 
hi C (lev Ad<f 4 r j % Soipv Tqv Sorry No Cords. 

I The Nation'* Lartieit Matt Order Santee Dealer 


fiLLIAMb RADIO SALES 

600 LAKEDALE ROAD, DEFT. H 

COLFAX. N.C, 21215 ^ 234 

{919) 993*588) Noon to 10 P.M. £ST 


^ 154 


UNIVERSAL ELECTRONICS 


VIS* C*np 
MASTER CARD 
iuti damt 


A|f« POST 

PHtMAIO 

VVOHltHAfH.lt 


^ 215 


Let us quote you 
on any stage ol 
your prodt/ef from 
proto types to 
production 

FABTRON DIV* 

P Q Son 925 
Columbia TN 36401 
(615) 361 1143 


Distributors 

646 W. Market Street 
York, PA 17404 
(717) 854^8624 


Friendly 

Personalized Service 


Full Line of 

Amateur Radio Equipment, 

Factory Authorized 

Kenwood and ICOM dealer. 
Call us today 

Jim. K3JFL Jean K30AU 

Dale, KA3KOL ^ 173 


C64 


USERS 


Powerful 


VIC 20 & C64 USERS 
A Powerful MS0! 


Mow you can own your own MS0< Your computer and 
any interface plus our menu driven, machine lam 
guage Radio Bulletin Board Service software will give 
you and your MS0 users a powerful mailbox with the 
following tea lures 

* Read write & delete messages 

* List a direciurv of all messages 

* Scan directory of messages 
■ User selectable baud rales 

* Automatic date and time keepmg 

* Automatic time out feature 

* Automatic ID of your call 

* Automatic indication of memory used 

* 3 modes - M5Q. SVS0P 4 Direct RTTY 

* Works with or without disk drive 

* Specifically lot VIC 20 (8 k min] or G64 
Software package includes manual program d«s 
kette or cassette and interlace cable 

$49-95 plus $1.90 postage 

(Kantromcs interfaces add S5 00) 

Ph. (81 8} 957-7550 

Uid-Com ^ 228 

Com mu niect t ion 

3131 Foothill Blvd *H * la Crescenia CA 91214 


SANTEC handhelds 




This brand new book is the only RTTY handbook available lhat covers 
ail facets of RTTY operation from the green key" generation to per 
son n I computers Aulhor Dave Ingram. K4TWJ no led RTTY enthusiast, 
writes m a personable, easyrfo-understand style that will appeal to all 
levels Of RTTY interest RTTY TODAY is lolly illustrated wilh photos, 
diagrams. RTTY station sel ups and equipment to help ensure lull under 
standing of the material f f chapters cover an overview of RTTY opera 
lion, operating parameters home computers, equipment you can build, 
dedicated systems and complete chapters on RTTY SWLmg wilh 
frequencies, codes and other hclpfut hmls and tips Old trme RTTY users 
anti novices alike will find ibis book extremely useful 19B4 
95 illustrations 1st edition 816 x 11 ^ A _ 


Order yours today 


$ft95 

plus, si 7 


75 snipping 
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Tell 'em you saw it in HAM RADIO 1 















TWO LOCATIONS TO SERVE YOU 





In Idaho 

312 12th Ave. So. 
Nampa, Idaho 83651 
(208) 466-6727 


In Texas 

6012 W. 34th St. 
Houston, Texas 77092 
(713) 957-5140 


DOWNLINK SIGNAL 


TVRO 

SITE 


RECEIVING ANTENNA 


GEOSTATIONARY 

SATELLITE 


FEED A5SEMBLY 


TV RECEIVER 


DOWN CONVFRTER 


RECEIVER 


ooo 


NSS PB 3 MOTORDRIVE 


Consists of: WILSON YM1000 SYSTEM 

Wilson YM I 000, 100° LNA, NSS Deluxe Feed, Wilson MD9 Dish, Feed Assembly, All 
Cables, Complete Hardware, NSS PB3 Motor Drive, and Instructions Total $ 1 628 

OPTIONS WITH SYSTEM 

9 ft. Wilson Mesh ADD.SI 00 

NSS Memory Tracker ADD.S 100 

I Oft. Prodelm ADD $400 I 1 ft. Radarmesh dish ADD $250 


iwmtmii 

Ntiriititti 


WILSON YM400 SYSTEM 

Consists of: 

Wilson YM400, 100° LNA, NSS Deluxe Feed, Wilson MD9 Dish, Feed Assembly, All 
Cables, Complete Hardware, NSS PB J Motor Drive, and instructions Total $ 1 3 9 3 

OP HONS WITH SYSTEM 

9 ft. Wilson Mesh ADD 
NSS Memory TrackerADD 

10 ft Prodelin ADD $400 


YM400, 


$100 

... $ 100 

I I It Radarmesh J.sh ADD $250 


Houston, Texas 
1-800-521-8300 


Nampa, Idaho 
1 -800-654-0795 


NSS PB3 Motor Drive, 













1 UAl ITY STEEl PRODUCTS BY 


rectly at the antenna terminals or at 
an electrical half-wavelength along a 
transmission line. This is where I got 
into trouble. I measured the antenna 
impedance through a transmission line 
that was exactly one-half wavelength 
(180 degrees) at 3.75 MHz, Then I per¬ 
formed the same measurement (of the 
antenna) at 4.0 MHz without chang¬ 
ing the transmission line length. How 
much difference could that make? 

First off, my 180 degree half wave¬ 
length line at 3,75 MHz is actually 
(4A))(I8Q}/3.75 = 192 degrees elec¬ 
trical length at 4A) MHz* And my 
measured impedance at the end of the 
line at 4 MHz was 175 + j 100 ohms 
impedance. 

Substituting the values in eq. 1, I 
found: 

_ / 7 5 + JlOO - W(SO Wni) 9 

AST 50 (j)(17$ ■+ JI00W2I3) 

/. lv ; = 70.8 4 j 99.7 ohms impedance 

Well, my bridge had measured 
175 + j 100 ohms, and my true calcu¬ 
lated antenna impedance actually was 
70.8 + j 99.7 ohms! That's really a 
large difference, and yet the electrical 
length of the line was only 12 degrees 
longer, or 6.7 percent longer. 

So don't be fooled as I was into 
thinking that if you use an electrical 
half wavelength line at mid-band, your 
band end measurements will be close 
unless you actually correct for the few 
degrees as I first neglected to do. 

Naturally, alt antenna measurement 
calculations could have been done 
using a Smith chart, but to me the 
equation shows the impedance rela¬ 
tionships involved more clearly. 

Although the example was given for 
the 80-meter band, the same equation 
can be used for other bands, either for 
a band center half wavelength line, or 
as a general equation for use with any 
length of coax line, as long as you 
know the electrical length. And after 
I applied the technique just described, 
my previously measured data was 
much more meaningful, 

reference 

1. F E Terman, Radio engineers Handbook, McGraw 
Hill, 1943. page 186 

William Vissers, K4K1 


the half-wave 
transmission line 
in bridge measurements 

With the increasing availability of in¬ 
expensive, accurate RF impedance 
bridges, Amateurs are discovering 
how useful such a bridge can be in 
building and understanding antenna 
systems. However, unless bridge 
measurements are taken directly at the 
antenna, which is generally imprac¬ 
tical, the effect of line length has to be 
taken into consideration when making 
calculations to determine the actual 
antenna impedance. This can be ac¬ 
complished rigorously (by exact math¬ 
ematical solution) 1 or in this case, 
simplified as in eq, 1. The transmission 
line is considered lossless, which for 
short lines is a valid assumption. 

7 _ Z »» ~ jZo tan 4 - . 

Z ANT 7. _ #7- _ inn A Z. f} \\) 


“FOLD-OVER” 
TO WERS 

■ EASE OF INSTALLATION 

ROHN "Fold-Over" Towers are quickly and 
easily installed. The Told Over" is sale 
and easy to service. 

■ ADAPTABILITY 

BONN has several sizes to III your applica¬ 
tions or you can purchase the "Fold-Over' 1 
components to convert your ROHN lower 
into a "Fotd-Oror", 

■ HOT DIP GALVANIZED 

All ROHN lowers are hot dip galvanized 
after lehr leal ion. 

■ REPUTATION 

ROHN is one of the leading lower manufac¬ 
turers. wilh over Z5 years of experience. 


where vt = antenna impedance 

Z m = transmission line 

impedance 
measured at bridge 
terminals 

Z 0 = characteristic 

transmission line 
impedance 

4 — electrical length of 

transmission line in 
degrees 

Now as everyone knows, regardless 
of the antenna or transmission line im¬ 
pedance, measurements made in mul¬ 
tiple half-wavelengths repeat — i.e. 
the same value is seen regardless of 
whether measurements are taken di¬ 


Write today tor complete details 
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radio 

Reader Service 

101 113 125 137 149 161 173 185 197 209 

102 114 126 138 150 162 174 186 198 210 

103 115 127 139 151 163 175 187 199 211 

104 116 128 140 152 164 176 188 200 212 

105 117 129 141 153 165 177 189 201 213 

106 118 130 142 154 166 178 190 202 214 

107 119 131 143 155 167 179 191 203 215 

108 120 132 144 156 168 180 192 204 216 

109 121 133 145 157 169 181 193 205 217 

110 122 134 146 158 170 182 194 206 218 

111 123 135 147 159 171 183 195 207 219 

112 124 136 148 160 172 184 196 208 220 


NAME__ 

ADDRESS_ 

CITY_ 

Please use before December 31, 1304 


For literature or more information, locate 
the Reader Service number at the bottom ot 
the ad, Circle the appropriate number on 
this card, affix postage and send to us 
We II hustle your name and address to the 
companies you're interested m 

221 233 245 257 269 281 293 305 317 329 341 

222 234 246 258 270 282 294 306 318 330 342 

223 235 247 259 271 283 295 307 319 331 343 

224 236 248 260 272 284 296 308 320 332 344 

225 237 249 261 273 285 297 309 321 333 345 

226 238 250 262 274 286 298 310 322 334 346 

227 239 251 263 275 287 299 311 323 335 347 

228 240 252 264 276 288 300 312 324 336 348 

229 241 253 265 277 289 301 313 325 337 349 

230 242 254 266 278 290 302 314 326 338 350 

231 243 255 267 279 291 303 315 327 339 

232 244 256 268 280 292 304 316 328 340 

Limit 15 inquiries per request. 
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HI IquipmeiU Regular SALE 

IC-740* 9 band 200w PEP *cvr w/micl 1099.00 899" 

'FREE PS-740 Internal Power Supply & 

$50 Factory Rebate - until gone! 


159.00 149" 
20.00 
39 00 
50D0 
59 50 
47 50 

96.50 89” 
9650 89” 
159 00 144" 
39 00 
39 50 
19 50 


PS-740 Jnlernal power supply.,,,,. 159 00 149” 
* EX-241 Marker unit,.,,.,.,,,.,,., 20 00 

•EX-242 FM unit... 39 00 

•EX-243 Electronic keyer unit.**.** 5000 

•FL-45 500 Hz CW filter {1st tF).... 59.50 

•FL 54 270 Hi CW filter {1st IF)...* 47 50 

•FL 52A 500 Hz CW litter (2nd IF) 96.50 89” 

•FL-53A 250 Hz CW filter (2nd IF) 96 50 89” 

•FL-44A SSB liller (2nd IF) .. 159-00 144” 

SIS'5 8 pm electret desk microphone 39 00 
H IN -10 Scanning mo b i le mic rap h one 39 50 

MB-12 Mottle mount'........ 19 50 

•Option* also for fC-7**5 listed below 
IC-730 8-band 2O0w PEP xcvr */m]c$8290Q 569” 
FL 30 SSB filter (passband tuning) 59.50 

FI-44A SSB filter (2nd IF). 15900 144” 

FI 45 500 Hz CW I liter.. 59 50 

EX-195 Mailer unit. 3900 

EX-202 LOAinterlace. 730 2KL AH 1 27 50 

EX 203 150 Hz CW audio filler. 39 00 

EX-205 Transporter switching unit 29 00 

SM-5 S-prn eleclxel desk microphone 39 00 

HM-10 Scanning mobile irucropbone 39 50 

MB- 5 Mobile mount19 50 
1C 720A 9 band xcvr/.l 30 MHzrcvr $ 1349 00 899” 

FL-32 500 Hz CW filter... 59 50 

F L- 34 5 2 kHz AM filter.. 49 50 

SM -5 fl prn eiectret desk microphone 39 00 

MB-5 Mobile mount,... 19 50 

tC 745 9 band xcvr wU 30 Mhz revr $999 00 769” 

PS-35 internal power supply. 160 00 144” 

CFJ 455K5 2 8 kHz wide SSB filter 4 00 

H M ■ 12 Hand microphone.. 39.50 

SM-6 Desk microphone ... 39.00 

•See fC-740 list above for other options O 


CD 


ICOM 


Options - continued Regular SALE 

CF*1 Coofmg fan lor PS-15.. 45 00 

PS-20 20A switching ps w/speaker... 22900 199” 
CC'l Adapt cable, HF radio/PS-20 10 00 

CF-1 Cooling fan lor PS 20,*.. 45 00 

EX 310 Voice synth lor 751, R 714 3995 

SP-3 External base station speaker ,,, 49.50 

Speaker/Phone patch - speedy radio 139.00 129” 

BC-10A Memory back up.__ 8 50 

EX-2 Relay box with marker . 34.00 

AT-100 10Gw 8 band automatic ant tuner 349 00 314” 
AT -500 500w 9 ba nd a utomatic a nt tuner 449.00 39 9” 

MT 100 Manual antenna tuner... 249 00 224” 

AH-1 5-band mobile antenna w/tuner 289.00 259” 
PS-30 Systems p/s w/cord 6 pm plug 259 95 233” 

GC-4 WorW clock.. 9995 94” 

HF linear amplifier Regular SALE 

IC-2KL w/ps 160-15m solid state amp 1795,00 1299 

VHF/UHF base multi-modes Regular SALE 

1C-251 A* 2m FM/SSB/CW transceiver $74900 549” 

*$50 Factory Rebate - until gone! 



tC 5510 SOWatl 6m transceiver. 

PS-20 2CA switching ps w/speaker 

EX-106 FM option. 

BC-10A Memory back up. 

SM-2 Electret desk microphone .... 
IC-271H lOOw 2m FM/SSB/CW xcvr 
IC-47IH 75w 430-450 SSB/CW/FM xcvr 

PS-35 Internal power supply. 

PS-15 20A power supply... 

1C-271A 25w 2m FM/SSB/CW xcvr... 

AG-20/EX-338 2m preamplifier.... 
IC-471A 25w 430 450 SSB/CW/FM xcvr 
PS-25 Internal power supply ....... 

EX-310 Voice synthesizer. 

HM-12 Hand microphone. 

SM-6 Desk microphone 
VHF/UHf mobile multi-modes 
IC-290H 25w 2m SSB/FM xcvr, TTP mic 
1C 490A lOw 430-440 5SB/FM/CW xcvr 
VHF/UHF/1,2 GHi FM 
IC-22U LOw 2m FM non digital xcvr 
EX-199 Remote frequency selector 


S699 GO 599” 
229.00 199” 
12500 112” 
8.50 
3900 

899.00 799” 
1099 00 Call 
160 00 144” 
149 00 )34” 
699 00 619” 
56 95 

799 00 699” 
99 00 89” 
39 95 
39 50 


549 00 489” 
649 00 579” 

Regular SALE 
299 00 249” 
35.00 




1C-751 9 band xcvr/1-30 MHz revr $1399.00 1199 ft 

PS-35 Internal power supply .. 

160 00 144” 

f 1-32 500 Hz CW filter (1st IF). 

59 50 

Fl-63 250 H/ CW fitter (1st IF). 

4850 

FL-52A 500 H* CW filter (2nd IF),,, 

96 50 89” 

FL-S3A 250 H/ CW litter (2nd !f|... 

96 50 89" 

FL- 33 AM filter. 

3) 50 

F L-70 2 8 Khz wide SSB filter .. 

46 50 

HM-12 Hand microphone 

39 50 

SM 6 Desk microphone. 

39.00 

CR 64 High stability relerenre xial 

56 00 

ftC 10 External frequency controller 

35 00 

MB-18 Mobile mount. 

19.50 

Options: 720/710/740/745/751 

Regular SALE 

PS-15 20A externa) power supply. 

1149 00 134" 

EX-144 Adaptor for CF-l/PS-15 

650 l 


Closeout item Regular NOW 

IC-25H 45w, 2m FM w/up-dn TTP mic 389 00 299” 

BU'IH Memory back up. 38 50 T10 00 

t BU IH 110 purchased with IC-25H, otherwise 538,50 


1C-27A Compact 25w 2m FMw/nPmic 
IC-27H Compact 45w 2m FMw TTP mic 
1C 37A Compact 25* 220 FM. TTP mic 
IC-47A Compact 25* 440 FM, TTP mtc 
UT46/EX-388 Voice synthesizer.,. 
IC 120 lw 12 GHz FM transceiver,.*. 
6m fiortafcp/r 

IC-505 3/lOw 6m port SSB/CW xcvr 
BP-10 Internal Nicad battery pack 

BP-15 AC charger.,*,*.. 

EX-248 FM unit 

LC-iO Leather case. 


369.00 329” 
409 00 369” 
449 00 399” 
469 00 419” 
29 95 

499,00 449” 
Regular SALE 
J449 00 399” 
79 50 
12 50 
49 50 
34 95 



H.i t ul- beh l Tran see ivers 

Deluxe models Regular SALE 
IC-02A for 2 meters 5 319 00 289” 
1C-02AT w/DTMf. 349 00 299” 

IC-04A lor 440 MHz IBA 
IC-04AT wOTMF. 379 00 339” 

Standard models Regular SALE 
IC-2A tor 2 meters $ 239 50 214” 
IC-2AT with TTP. 269 50 219” 

IC-3A lor 220 MHz.,, 269 95 234” 
fC 3AT wdh TTP...*.. 299 95239” 

1C 4A for 440 MHZ*.. 269 95 234” 
1C 4AT with TTP ...... 299 95 239” 

Accessories Tor Deluxe models Regular 

BP 7 800mah/13 2V Nod Pak use BC 35 67 50 
BP 8 800mah/8 4V Nicad Pak use BO 35,. 6? 50 

BC-35 Drop m desk charger all batteries.... 69 00 

BC-16A Wall charger BP7/BP8. 10 00 

Accessories for both models Regular 

BP-2 425mah/7 2V Nicad Pak use BC35,,,. 39 50 
BP-3 Extra Std. 250 mah/8 4V Nicad Pak.... 29,50 

BP 4 Alkaline battery case.**.,„*,.,.*** 12 50 

BP 5 425mah/l0 8V Nicad Pak use BC35 49 50 
CP I Cig lighter plug/cord BP3 or Dtx 9 50 
DC-1 DC operation pak for standard models 17 50 
LC-2AT Leather case tor standard models.,... 34.95 

LC-14 Soft case for Deluxe models.*.*. 17 95 

HM-9 Speaker microphone__ 34 50 

HS10 Boom microphone/headset.... 19 50 

HS-10SA Vox unit For HS 10 (dll only).,.** 19 50 

HS-IOSB PTT uniHor HS 10. 19 50 

ML 1 2m 2 3* m/lO* out amplifier,,. SALE 79.95 
ML-25 2m 2 3w in 20w out amplifier SALE 179.95 

3A-TTN Optional TT Pad - 2A/3A/4A .. . 39.50 

SS 32M Commspec 32-tone encoder.. 29.95 




S/iorrwjvr receivers 
R 71A 100 Khz 30 Mhz digital receiver 

FL'32 500 Hz CW filter.... 

EX 310 Voice synthesizer.— 

RC-ll Wireless remote controller,.. 
CR 64 High stability oscillator xtal 
R-70 100 Khz 30 Mhz digital receiver 

EX-257 FM unit.*** 

1C-7072 Transceive interlace, 720A 

FL 44A SSB filter (2nd if),,. 

FL 63 250 Hz CW tiller (1st IF)**... 

SP-3 External speaker.. 

CK-70 IEX-299) I2v DC option. 

MB-12 Mobile mount. 


Regular SALE 
S 799 00 689” 
59 50 
3995 
59,95 
56.00 

749 00 599” 
3800 
112 50 
159 DO 144” 

48 50 

49 50 
9 95 
19 50 


MasterCard 


V7S4 


HOURS: Mon. thru Fri. 9-5:30; Sat. 9-3 

Milwaukee WATS line 1-800-558-0411 answered 
evenings until 8:00 pm, Monday thru Thursday 

Please use WATS line for Placing Orders. 

For other information, etc. please use Regular line 


In Wisconsin (outside Milwaukee Metro Area) 

U800-242-5195 


Order Toll Free: 1-800-558-0411 

AMATEUR ELECTRONIC SUPPLY 

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 - Phone (414) 442-4200 


® 

Irtc. 


AES BRANCH STORES 


WICKLIFTE. Ohio 44092 
28940 Euclid Avenue 
Phone (216) 585 7388 
Ohio WATS 1 800 362-0290 

“ 1-800-321-3594 Florida 1 800-327-1917 


ORLANDO. Fla. 32803 
621 Commonwealth Ave 
Phone (305) 894 3238 
Fla WATS l 300 432 9424 


CLEARWATER. Fla. 33575 LAS VEGAS, Nev. 89106 
1898 Drew Street 1072 N. Rancho Drive 

Phone (813)461 4267 Phone(702) 647 3114 
No In State WATS No In State WATS. 

No Nationwide WATS 2*1 Vd/ 1-800-634-6227 


Associate Store 

CHICAGO, Illinois 60630 
ERICKSON COMMUNICATIONS 
5456 N Milwaukee Avenue 
Phene (312) 6315181 

T5 min. from O'Hara! 


ovembei 



More Details? CHECK OFF Page 158 
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CORPORATION 


INSIDE VIEW - RS-12A 


MODEL RS-50A 


RM-A Series 



r\ 


MODEL KM-35A 


RS-A SERIES 




MODEL RS-35M 


VS-M SERIES 


2852 Walnut Ave., Unit E 
Tustin, CA 92680 
(714) 832-7770 


Canadian Distributor 
Eastcom Industries„ Ltd 
4511 Chess wood Dr. 

Downsview, Ontario, Canada M3J 2V6 
(416)638-7995 



ASTRON POWER SUPPLIES 

* HEAVY DUTY » HIGH QUAUTY * RUGGED * RELIABLE 


RS and VS SERIES 

SPECIAL FEATURES 

• SOLID STATE ELECTRONICALLY REGULATED 

• FOLD"BACK CURRENT LIMITING Protects Power Supply 
from excessive current & continuous shorted output 

• CROWBAR OVER VOLTAGE PROTECTION on all Models 
excepi RS 4A 

• MAINTAIN REGULATION $■ LOW RIPPLE at low line 
input Voltage 

• HEAVY DUTY HEAT SINK • CHASSIS MOUNT FUSE 

• THREE CONDUCTOR POWER CORD 

• ONE YEAR WARRANTY * MADE IN U S A. 


PERFORMANCE SPECIFICATIONS 

•INPUT VOLTAGE 105-125 VAC 

• OUTPUT VOLTAGE 13 8 VDC ± 0 05 volts 
(Intematy Adjustable: 11-15 VDC) 

• RIPPLE Less than 5mv peak to peak (Tull load 
& low line) 



MODEL RS-7A 

._i L 


RS-M SERIES 

■v __ 




Seperate Volt and Amp Meters 

Output Voltage adjustable trom 2-15 volts 

Current limit adjustable from 1 5 amps to Full Load 
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design superhet coilsets 

with a microcomputer 


Improve tracking 
with a one-minute 
interactive program 

The design of superhet coilsets to ensure track¬ 
ing for correct simultaneous tuning of preselector and 
oscillator circuits has taken on an undeserved air of 
mystery. Some receiver designers have avoided the 
problem by resorting to pre-peaked narrow-band cir¬ 
cuits (not exactly ideal) or separate tuning of the pre¬ 
selector circuits, a throwback to the 1920s. 

The project that led to this article was a receiver for 
150-1560 kHz and 2.5-20 MHz in 6 bands with an IF 
of 1650 kHz. All the parts, including a zero-tempera¬ 
ture coefficient (Invar) three-section tuning capacitor, 
were available. The specifications for the coilset — in¬ 
volving 18 coils, 18 trimmers, and 6 padders — had 
to be calculated. But how? 

the one-minute solution 

Years ago I found a set of formulae in the literature 
that seemed practical to use, although their derivation 
was not entirely clear to me. Using them, l wound and 
trimmed coilsets for my home-brew receivers. Because 
the receivers had worked well I hoped they would also 
track reasonably well. The problem was that calculating 


I a single set took a whole day using a slide-rule and 
even after the advent of the pocket calculators, several 
hours. Half the time was spent in making mistakes and 
a quarter of the time in wondering if I had discovered 
all of them. I decided to write a design program based 
on the existing formulae to produce faster and more 
reliable results. Written in BASIC, the program re¬ 
duced the chore to less than a minute! 

Thereafter I added a subprogram for plotting the 
actual tracking curve on the screen. Such a curve 
shows the difference between the sum of signal and 
intermediate frequency on the one hand and the os¬ 
cillator frequency on the other, for an entire tuning 
range. Ideally, it should be a straight line of zero error 
value. Without the aid of a computer, this would have 
taken me many hours to do. With the computer, the 
task took only a few seconds. As I watched, aghast, 
the errors ran off the screen as the program kept crash¬ 
ing for all types of designs. 

After much thought, I concluded that the algorithms 
(published in a reliable journal) did not include the 
effect of stray capacitances such as coil winding 
capacitances. Even a few pF caused substantial track¬ 
ing errors, up to 200 kHz or more. 

An exhaustive search of the international literature 
led me to believe that tracking equations are avoided 
like the plague. Perhaps the subject is thought to be 
too boring and too difficult for Amateurs. I did find, 
however, two articles that were not over my head, but 
neither one could pass the computer test! A third arti¬ 
cle used complex math such as Vieta's theorem and 

By Frithjof A.S. Sterrenburg, Westerstraat 47, 
Sijbekarspel, The Netherlands 
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fig. 1. Why superhets require measures to ensure 
tracking. 



higher order polynomials, but the values given in the 
examples did not check with the formulae supplied! 
For instance, a trimmer of 46.36 pF in parallel with a 
tuning capacitor of 20-500 pF was said to give a tun¬ 
ing range of 1.5-5.0 MHz, whereas the actual value 
would be 1.5-4.3040 MHz. I almost gave up, but finally 
— in the absence of any information I could both 
understand and trust — I decided to try to work out 
the whole thing from the beginning. This is the result, 
but as you can imagine, I sometimes wonder how 
many published superhet designs really track. 

the principle 

In a superhet all signals {f s ) are mixed with a 
variable oscillator frequency (f Q ) to produce a fixed 
intermediate frequency (/}). The better solution is to 
choose an LO frequency higher than the incoming sig¬ 
nals (f 0 = f s + fj) as this reduces spurious responses 
due to oscillator harmonics. We will consider this case 
only; the alternative (f Q < f s ) is analagous with the 
proviso that the signal and oscillator coils are ex¬ 
changed in the equations. The tuning capacitor will 
have identical sections; this is the reason tricks are 


necessary — with different sections for the tuning ca¬ 
pacitor good tracking can be obtained, but such com¬ 
ponents are not readily available. The general equa¬ 
tion for resonance is: 

P = 2 l 33 ~£ (MHz, pF and \xH) (1A) 

and from this it is clear that tuning is not a linear 
function. If the oscillator coil (LO) were given less in¬ 
ductance than the signal coil L s to obtain a high f a , 
the rate of change of f s and f 0 would never yield a 
constant difference/,. Fig. 1 shows the ideal track¬ 
ing curve and the error resulting from using a smaller 
L a only. If the receiver is made to track near the cen¬ 
ter of the tuning range (point C), f 0 will be too high 
at the high end and too low at the low end. This could 
mean attenuation of the signal by 30 dB if you were 
using potted inductors in the 150-1600 kHz range. 

A technique that solves this tracking problem, 
patented as far back as 1924 by W.T. Runge, is shown 
in fig. 2; a trimmer, C t curtails the tuning capacitor 
and has the greatest effect at the high frequency end 
of the tuning range while the padder capacitor, C p , 
does the same thing for the low end. This you know 
if you have ever aligned a receiver, but it is less wide¬ 
ly known that adjustment of C t and C p only is not 
enough. Fig. 3 shows a situation in which perfect 
tracking is obtained at both ends of the tuning range 
with nevertheless a substantial error in the middle, in 
this case because L 0 is too small. Tracking, therefore, 
requires the determination and adjustment of Q, L 0 , 
and C p at three frequencies and the curve will then 
approach a straight line with zero error at three points. 
Residual errors can be further reduced by shifting the 
outer two tracking points to the middle which will then 
result in a curve similar to that in fig. 4. 

The circuits shown in fig. 2 represent an idealized 
case; fig. 5 represents the actual situation including 
stray capacitances. As indicated by the vertical lines, 
a clear distinction should be made between the left 
half (all circuit elements associated with the coils) and 
the right half (all capacitances associated with the tun¬ 
ing capacitors and the receiver — for example, input 
capacitance of the active elements). 

circuit elements 

Both for practical and theoretical considerations all 
right half receiver sections must be identical. One im¬ 
portant case to be considered is a Colpitts-type 
oscillator with capacitive divider, indicated by C x and 
C y in fig. 5. An equivalent capacitor, C e , is therefore 
added to the signal sections, where 

C € = (C X * Cy)/(C X + Cy) ( 2 ) 

The winding capacitance of the coils, C w , is a problem 
because it is largely unpredictable (depending on 
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fig. 3. Two-point tracking is not enough! 

I , 1 . — , *—■ .1 ■ ■ ■ m ... ... ■ — • 



fig. 4. Three-point tracking. 


winding technique) and is different for L s and L 0 . I 
solved the problem by combining C w with C t to form 
"coil capacitances" C cs and C co . The computer will 
ask you whether that value seems realistic; you can 
find out by simply winding a trial coil that resonates 
at the desired frequency with the tuning capacitor 
used. Then find its self-resonant frequency (without 
the tuning capacitor) with a dipper and from this derive 
its C w . The same applies to the minimum and maxi¬ 
mum capacitance of the tuning capacitor, C m {„ and 
C max , and the wiring stray capacitance C s . These are 
the known and unknown values of the circuit elements 
we shall work with. 


calculating the values for 
the signal coils 

These are easy to calculate. They are tuned by the 
combination on the right, which varies with tuning 
from a high to a low value: 


C H = C 


max 


+ C s -b C e 



mm 


+ C s + C e 


(3) 

(4) 


Using the general resonance formula, it is seen that 
if a tuning range starts at low frequency, an 
idealized coil without C cs would tune to maximum 
frequency. 

fm = V (C H /C L ) ■ f L (5) 


Let the desired top frequency by /// and let R = 
M/l then: 


25330N L s • (Cl + C cs ) 

R = 25330/\Tl s • (C H + C cs ) (6A) 

Therefore: R 2 = ( C u + C cs )/(Ci + C cs ) (6B) 

or: C// + C cs = R 2 * (Cl + Ccs) (60 

and from this it follows that the maximum allowed total 
capacitance across the signal coil (trimmer plus 
winding capacitance) can be 



Ccs = (R 2 ■ C L - C h )/(1-R 2 ) (6D) 

Allowing a reasonable value for the trimmer, you'll 
have to determine whether this leaves enough for the 
winding capacitance, by employing the procedure 
mentioned above — using a trial coil and dipper — 
if you're not sure. 

example 

Design a coil set for the medium wave band that 
tunes from 520-1620 kHz and incorporates a non- 
Colpitts oscillator. The tuning capacitor to be used pro¬ 
vides from 15-500 pF capacitance and the stray 
capacitance is 15 pF. C cs when evaluated turns out 
to be 25.7 pF which is a low value for this range. The 
medium wave band, with a frequency ratio of over 1:3 
requires an approximate 1:10 capacitance ratio and this 
leaves little leeway for strays. 

The value of the signal coil is: 

L s = 25330/f L 2 • C H (IB) 

and in this example L s = 173.25 \iH 
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WE HAVE QUALITY PARTS, DISCOUNT PRICES AND FAST SHIPPING! 


TRANSFORMERS RS-232 EXTENSION 

n° roll fp SpfL 

primaries II M r Mr 


5.6 VOLTS (<D 750 MA 

6 VOLTS <a> 150 MA 

12 VCT (a) 200 MA 

18 V. (ffl 650 MA 

18 VOLTS (cv 1 AMP 

24 VOLTS (o> 250 MA 

24 VCT 1 AMP 

42 VCT 1 2 AMP 

$3.00 

SI.25 
$2.00 

53.50 
$4.50 

52.50 
$4 50 
$450 

WALL 

TRANSFORMER 

ALL ARE 115 VAC j 


PLUG IN / 

Up} 

4 VDC (a! 70 MA 

^"^$2.00 

6 VDC @100 MA 

$2.50 

6 VDC @500 MA 

$5.00 

9 VAC @1 AMP 

$3.00 

15 VAC @300 MA 

S3.00 

16.5 VAC @ 10 VA 

$3.50 

17 VAC @ 500 MA 

$4.00 


SPRING LEVER 
TERMINALS 

TWO COLOR — i 

CODED 

TF RMINALS | Bs jgr. 

ON A STURDY l» Si 

:> 3/4" ■ 3 3/4" j ’ ' 

BAK ELITE PLATE. U--2-^ 

GREAT FOR SPEAKER ENCLOSURES 
OR POWER SUPPI ITS 

SI.00 EACH T0EORS900 


4 LINE CONNECTED 
l INES I THROUGH 8 & 20 
002S MALE TO FEMALE 
10 FEET SHIELDED 

$11.00 EACH 


MULTI¬ 

SWITCHES 

3 STATION 

NON-INTERLOCKING 

3 ?PDT SWITCHES 
EACH OPERATES 
INDEPENDENTLY 

PC BETWEEN 
MOUNTING CENTERS 

$1.75 EACH 

5 STATION 
INTERLOCKING 

MADE BY ALPS 
3 - 2PDT AND 
2 - 6PDT 

SWtTCHES ON FULLY 
INTERLOCKING ASSEMBLY 
3 V BETWEEN 
MOUNTING CENTERS 

$2.50 EACH 

5 STATION 

NON-INTERLOCKING 

SAME AS ABOVE EXCEPT 
EACH SWITCH OPERATES 
INDEPENDENTLY 

$2.50 EACH 


MIKE 

CONNECTOR 


5 CONDUCTOR IN-LINE PLUG 
AND CHASSIS MOUNT JACK 
TWIST LOCK STYLE, SAME AS 
SWITCHCRAFT 12CL5M 

$2.50 PER SET 



REVERBERATION UNIT 



METER 

o - 

15 V.D.C. 


THIS 2-1/4- 

m 

SQUARE METER 
MEASURES 


0-15 VDC 


$4.50 EACH 


SPECTRA-STRIP RLD MARKER 
STRIP 28 GA STRANDED WIRE 

$5.00 PER ROLL (100 FT.) 


COMMUNICATION 

MICROPHONE 




2 CHANNEL LIGHT ORGAN 


SOLDER TYPE SUB MINIATURE 
CONNECTORS USED EQR 
COMPUTER HOOK UPS 

DB-15 PLUG $2.75 

DB-15 SOCKET $4.00 

DB-15 HOOD $1.50 

DB-25 PLUG $2.75 

DB-25 SOCKET $3.50 

DB 25 HOOD _$1.25 


“PARALLEL” 

PRINTER 

CONNECTOR 

CAHL e ° 


EASILY HOOKS INTO STEREO SPEAKERS 
AND ALLOWS 1 10 VAC LIGHTS TO DANCE 
WITH MUSIC TWO SEPARATE 110 VAC 
OUTPUTS FOR HIGH AND LOW FREQUENCY 
AUDIO SIGNALS USE TWO ORGANS FOR 
STEREO 

$6.50 PER UNIT 

COLOR LIGHT STRING AVAILABLE $1.75 EA 



! FREE! FREE' SEND FOR 


LINE CORDS 

^TWO WIRE 

6 18ga TWO WIRE 

3 FOR $1.00 

THREE WIRE 

18 INCH 18ga THREE WIRE 

2 for $1.00 

8 FOOT 18ga THREE WIRE 

S2.00 EACH 


SOLDERING 
IRON STAND 


SPRING STEEL \jgfM 
IRON HOLDER 
ON WEIGHTED 
BASE _ ^ 


V 1 


KEY 

ASSEMBLY 

5 KEY 

CONTAINS 5 SINGLE-POLE 
NORMALLY OPEN SWITCHES , 
MEASURES 3 3/4” LONG 

6 KEY 

CONTAINS 6 SINGLE-POLE 
NORMALLY OPEN SWITCHES 
MEASURES 4 1/4 LONG 


BATTERY 
OPERATED 
SMOKE DETECTOR 



PUSHBUTTON 
POWER SWITCH 

DOUBLE POLE POWER SWITCH 
PUSH ON, PUSH-OFF 

$1.00 EACH 


SWITCHES 

MINI-PUSH BUTTON 

S.P.S.T. MOMENTARY o 
NORMALLY OPEN JB 

1/4” BUSHING BB 

35$ EACH 

10 FOR $3.25 
100 FOR $30.00 

SPECIFY COLOR 

RED. BLACK, WHITE, 
GREEN, YELLOW 


$7.50 EACH 


ACCUTR0NICS COIL SPRING TYPE UNITS USED IN 
ELECTRONIC ORGANS TO PROVIDE ACOUSTIC DELAY 
SOUND EFFECTS. INPUT IMPEDANCE 8 OHMS, OUTPUT 
IMPEDANCE 2250 OHMS. 4'//x 16VC x IV,,.: 


SOUND AND VIDEO MODULATOR 


FOR T.l. COMPUTER 

T.1. # UM1381-1. DESIGNED FOR USE 
WITH T.I. COMPUTERS. CAN BE USED WITH 
VIDEO SOURCES. BUILT-IN A/B SWITCH. 
CHANNEL 3 OR 4 SELECTION SWITCH, 
OPERATES ON 12 VDC. HOOK UP DIAGRAM 
INCLUDED. $10.00 EACH 


PHOTO-FLASH 

CAPACITORS 

170 MFD 330 VOLT 

1 1/8 ' » 7/8” 

2 FOR $1.50 10 FOR $7.00 

750 MFD 330 VOLT 

2 HIGH x 1 1/4 DIA. 
$1.25 EACH 10 FOR $11.00 


w 


- % 

I "I 

: l £ 


2K10TURN 

MULTI-TURN POT 

SPECTROL 
«MOO 534-7161 

$5.00 EACH 


CONNECTORS 


ALL ARE 156" SPACING 

10 PIN EDGE 
CONNECTOR 

TRW »50-10 A-20 $2.00 EACH 

18/36 GOLD 

SOLDER EYELET $2.00 EACH 

22/44 TIN 

P C STYLE; NO MOUNTING EARS. 
$1.50 EACH 10 FOR $14.00 

22/44 GOLD 

pp style $2.00 EACH 

10 FOR $18.00 

28/56 GOLD 

28/56 GOLD PLATED CONTACTS 
.156 CONTACT SPACING 

$2.50 EACH 10 FOR $22.00 



NEON INDICATOR RATED 
120 V 1/3 W MOUNTS IN 
5/16" HOLE . . RED LENS 

75C EACH 

10 FOR $7 00 
100 FOR $65.00 


SOLID STATE 
RELAY (S 


HEINEMANN ELECTRIC 
#101-5A-140—5 AMP 
CONTROL: 3-32VDC 
LOAD 140VAC 5 AMPS 
SIZE: 2" X 1" X 44" HIGH 
$5.00 10 FOR $45.00 


$5.00 EACH 


TRANSISTORS 


2N706 

2N2222A 

PN2222 

2N2904 

2N2905 

2N2907 


4 FOR $1 00 

3 FOR $1.00 

4 FOR $1.00 
3 FOR $1.00 
3 FOR $100 
3 FOR $100 



BRK MODEL **79R 
UL APPROVED 
9 V01T BATTERY OPERATION 
FOR CEILING OR WA( L MOUNT 

$8.00 EACH 2 FOR $15.00 


POWER SUPPLY W/PRE-AMP 



THIS SUPPLY WAS USED TO POWER 
AN 8 TRACK CASSETTE UNIT IT 
WILL SUPPLY APPROX 18 VDC AND 
!> INCLUDES A SMALL PRE-AMP TO 
BOOST SIGNAL LEVEL 
rca plugs tor line in out 

V* 106 $4.50 EACH 


ROTARY 

SWITCH 

1 POLE 

6 POSITION 

1 V*" DIA X 1 Va HIGH 
75* EACH 10 for $6 00 


RELAYS 

MINIATURE 
6 VDC RELAY 

SUPER SMALL 
SPOT RELAY 
GOLD COBALT 
» L CONTACTS 

RATED 1 AMP AT 30 VDC 
HIGHLY SENSITIVE. T T L 
DIRECT DRIVE POSSIBLE 
OPERATES FROM 4 3 TO 
6 V COIL RES 220 OHM 

1 3 16 ' 13/32' x 7/16 
AROMAT tt RSD-6V 

$1.50 EACH 10 FOR $13 50 


13 VDC RELAY 

Lvi3j5i CONTACT SPNC 

L; LmI io amp <a 120 vac 

rk Off? ENERGIZE COIL TO 
PF* OPEN CONTACT 
COIL 13 VDC 650 OHMS 
SPECIAL PRICE $1.00 EACH 

4 PDT RELAY 

* 14 pm style 

• 3 amp contacts 

* 24 volt d.c or IfEo ' ' 

120 volt a c coil \ 

• Used but tully tested GFJUT 

$1.70 EACH 99W 

specify coil voltage 

LARGE QUANTITIES AVAILABLE 
SOCKETS FOR RELAY SCK aaoh 


^ 48PAGECATALOG FREE! 


FREE! 


COMPUTER Jr TJ 
GRADE Ujl 

CAPACITORS 

2,000 mfd. 200 VOC 

13'4' DIA 5" HIGH $2.00 

3,600 mfd. 40 VDC 

1 3/8 DIA -3 3/4 HIGH $1.00 

6,400 mfd. 60 VDC 

13/8" DIA 4 1/4 HIGH $2.50 

22,000 mfd. 40 VDC 

2" DIA 6 HIGH $3.00 

31,000 mfd. 15 VDC 

13/4" DIA 4" HIGH $2.50 

72,000 mfd. 15 VDC 

2' DIA 4 3/8 HIGH $3.50 




100K linear tape 

2" LONG 

1 5/8" TRAVEL 75$ EACH 

500K linear taper 

2 7/8" LONG 

1 3/4” TRAVEL 75* EACH 

DUAL 100K audio taper 

3 1/2" LONG 

2 1/2" TRAVEL $1.50 EACH 


Q CRYSTALS 

TT CASE STYLE HC33/U 


2 MHZ 

$3.50 EACH 


COLORBURST 
3579.545 KC 

$1.00 EACH 


185,000 mfd. 6 VDC I 1 " 

2 1/2 0IA 4 1/2" HIGH $1.50 I G £ # V82ZA12 


METAL OXIDE 
VARISTOR 


CLAMPS TO FIT CAPACITORS 50« aa 


MINIATURE TOGGLE 

ALL ARE RATED S AMPS tg 

S.P.D.T. S.P.D.T. * 

(on-on) f (on-on) J 


PC STYLE. Jk 
NON-THR£ADEpJ[L 
BUSHING 

75« EACH § >iU_| 

10 FDR J7 00 fW 

S.P.D.T. 
(on-off-on) I 

NON-THREADEDiri 

BUSHING 

pc style f r ";i 

75« EACH PITT 

1(1 FOR 57 00 * U * 


(on-on) 

SOLDER LUG J 
TERMINALS J 
$1.00 EACH If 

10 FOR $9 0D ^ 
100 FOR $80 0(T 

S.P.D.T. 

(on-on) 

P C LUGS 
THREADED fd 
BUSHING fr 
$1.00 EACH ti: 

10 FOR $9 00 1/I 
100 FOR $00 00 


50 VOLTS. NOMINAL D C 
VOLTAGE 5/8" DIAMETER 

2 FOR $1.50 i 


■GLE SWITCHES 

IMPS @ 125 VAC 
r. jf S.P.D.T. d 
) JL (on-off-on) / 

c Al JEj, SOLDER LUG JC 
H TERMINALS (I 

00 Cl $1.00 EACH 

ftoofrnr to for $9 oo 
100 FOR $80 00 


D.P.D.T. 

(on-on) 

50LDER LUG 
1ERMINALS Jr 
$2 00 EACH r. 

10 FOR $>9 00 
Ida FOR $180 00 



STANDARD JUMBO 
DIFFUSED A 
RED 10 FOR $1.50 
GREEN 10 FOR $2.00 [T 
YELLOW 10 FOR $2.00 

FLASHER LED “ 

5 VOLT OPERATION 
RED JUMBO SIZE ft 

t $1.00 EACH U 

BIPOLAR LED 

2 FOR $170 

LED HOLDERS 

TWO PIECE HOLDER O if* 
FOR JUMBO LED — 

10 FOR 65* 200 FOR $10 00 

CLEAR CLIPLITE 
HOLDER 

MAKE L ED A FANCY 

£3= M indicator clear 

4 FOR $1.00 


3 1/2’ SPEAKER 

IMPEDANCE, 
FULL RANGE 
SPEAKER. 

8 07 MAGNET. 
4" DIAGONAL 
MOUNTING CENTERS. 

$2.50 EACH 

10 FOR $20.00 


f SOLID STATE 
s BUZZER 

ri STAR "SMB 061 

V lUCOMPATIBU 

$1 00 EACH 
J 10 FOR $9 00 



TOLL FREE ORDERS ONLY 
1-800-826-5432 
(ORDER ONLY) 

(IN CALIFORNIA: 1-800-258-6666) 
ALASKA. HAWAII, 

OR INFORMATION 

(213)380-8000 


ALL CLCCTROniCS CORP. 


905 S. VERMONT AVE. P.O. BOX 20406 LOS ANGELES, CA 90006 
6228 SEPULVEDA BLVD. VAN NUYS, CA 91411 



QUANTITIES LIMITED 
MINIMUM ORDER $10 00 
USA S2 50 SHIPPING 
FOREIGN ORDERS: 
INCLUDE SUFFICIENT 
SHIPPING 

CALIF RES ADD 6 1/2% 
NO C O D ! 


116 


November 1984 
































The signal circuits are now completely defined; addi¬ 
tional preselector circuits must be identical. 


determining the tracking points 

One tracking point must be at the center of the 
range. This can be found by taking the geo metric 
means of the two end frequencies: \fJL * Th- The 
outer tracking points must be shifted slightly toward 
the center. The amount will vary with the tuning range. 
Empirically, the following factor gives good results: 

Q = l + (f H /*0 * f L ) (7) 

You can easily change this factor in the program and 
observe the result on the display. The greatest devia¬ 
tion will occur at the high end, which is acceptable 
because the bandwidth of the signal coils is also a 
maximum there. The tracking (and trim-) points are: 


fi = Il Q (low end) 

(8) 

f 2 = V/i • Jh (center) 

(9) 

h = Jh/Q (top end) 

(10) 


which calculates to be 560, 918, and 1503 kHz, respec¬ 
tively in the example outlined earlier. As the operator 
tunes to these frequencies, he will set the tuning ca¬ 
pacitor to values that can be calculated from the res¬ 
onance formula after subtracting C cs . These values 
(for the right half of the signal sections) are; 


Cl 


25330 

fl 2 'L s 



( 11 ) 


C2 = 
C3 = 


25m - C cs 

25330 - C cs 
h 2 'L s 


( 12 ) 

(13) 


In the oscillator section, the total capacitance to the 
right will be the same as above (C 5 and C e are iden¬ 
tical), so with the three capacitances Cl, C2, and C3 
the oscillator must tune to/; 4- f lt f 2 + fi and f 3 -f /. 

determining the 
oscillator circuit elements 

Taking into account the total coil capacitance for 
the oscillator circuit and the padder, gives the follow¬ 
ing three equations: 


Let's tackle the padder first. Define the ratio (f\ + 

fi)/(h + fi) as "A" and call (f 2 + fi)/(h + fi) as 
"B," then by dividing eq. 14/eq. 16 we find that: 


Cco — 


A 2 ' Cp ■ Cj/fCpJ^ Ci) - (C p • C 3 )/(C p + Cj) 

1 -' A* 

(17) 


Similarly, division of eq. 15 by eq. 16 yields: 

&Cp C 2 /JCp + C 2 ) ~ (C p • C 3 J/(C P + C 3 ) 
Cco ~ T- B2 

18) 

These two equations can be used to solve for C p : 

_ C ! C 2 fB 2 - A 2 ) + C;C 2 (A 2 B 2 - B 2 ) + C 2 C 3 JA 2 - A 2 B 2 ) 
Cp ~ C)(A 2 — A 2 B 2 ) + C 2 (A 2 B 2 - B 2 ) + C 3 (B 2 - A 2 ) 


(This looks neater when the terms in parentheses are 
called X, Y, and Z respectively, as in the program.) 
C c0 is found by entering C p in eq. 17 or 18 and then: 



_ 25330 

(f 2 + fi) 2 ■ (Cco + 


Cp c 2 \ 
Cp + c 2 ) 


(19) 


This completes the coilset design. In this example: 
C p = 585.7 pF y C co - 41.9 pF, L a = 

84.66 \xH for f = 450 kHz . 

tracking curve 

Plotting the tracking curve on the screen depends 
on the graphic capability of your microcomputer. High 
resolution plotting in assembly language is definitely 
not necessary: what you want to see is the general 
trend and the peak errors, not an accurate graph. The 
method used in plotting the tracking curve is described 
below. 

First the tuning range is divided into as many equal 
sections as the micro has columns. Because of 
rounding off, the range must be extended above///,* 
otherwise, the plot sometimes won't reach this value. 
For a 40-column machine and half a column extra 
margin the command would be: 
for f = f|_ to f« + (f h - fiJ/80 step (f« - 

For each / calculate the total capacitance across the 
signal coil: 


ft + fi 

= 25330/ \j C c0 + 

c p ■ c, 

c p + C, 

• fo 

(14) 

f 2 + fi 

= 25330/ / C c0 + 

C p * c 2 
Cp + c 2 

■ Lo 

(15) 

fi +fi 

= 25330// C co + 

Cp ■ Cj 
Cp + c 3 

• L 

C'Q 

(16) 


C = 25330/(L s ' P) (1C) 


So the capacitance to the right of the lines is equal 
to C v = C - C cs . From this we can calculate the 
oscillator frequency correspnding to /: 



( 20 ) 


The solution to these equations means that the track- Then print f Q - / - fi together with/for a tracking 

ing error is indeed made equal to zero at these points. table or use f 0 - f - f { as the row- and / as the 
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A 


BRINGS YOU ANOTHER 


BREAKTHROUGH 

THE Tl-l 

RTTY TUNING INDICATOR 



SHOWN ACTUAL SIZE 


TRUE SPECTRAL DISPLAY SHOWS BOTH MARK AND SPACE TONES 

tOhz RESOLUTION FOR THE TUNING ACCURACY OF A SCOPE 

WITHOUT THE EXPENSE OF A SCOPE 

ALLOWS FAST AND EASY TUNING OF RTTY SIGNALS 

IDEAL FOR DIFFICULT TO TUNE AMTOR SIGNALS 

DISPLAYS 170, 425 AND 850hz STANDARD SHIFTS 

SHOWS NON-STANDARD SHIFTS FOR EASY TUNING 

AUDIO DRIVEN - EASY TO HOOK UP - COMPACT SIZE 

BUILT IN SPEAKER - CAN BE SWITCHED ON OR OFF 

WORKS WITH ANY INTERFACE 

DOES NOT REQUIRE SCOPE OUTPUTS 

REQUIRES 12vdc AT LESS THAN 60ma 

COMPLETE WITH MANUAL AND CONNECTORS 

SUGGESTED RETAIL $119.95 


C&A ROBERTS, INC. 

18511 Hawthorne Blvd., Torrance, CA 90504 
213-370-7451 24 Hours call 213-834-5868 




W. 


Brings you the 
Breakthrough! 




















table 1. Program listing for superhet coilset design. 


IDENTICAL FOR 


i 

L bs 

_M_, 

ALL SECTIONS 

1 

Jr ■ 

_1 

^ 1^ ' 

o* 

._1 c 

v— 1 

k_i 

' -1 

^ C 9 

k__ 



9 W- -- W 


fig. 6. Series and parallel bandspreading. 


column parameter. To avoid crashing from incorrect 
row data, first display the table and examine the size 
of the error values, then enter a corrective multiplica¬ 
tion factor via an INPUT command if necessary. 

For this example the errors (rounded off) were 
-3.2, +4.26, -6.97 and +8.5 kHz. This indicates 
excellent tracking and implies that everything is cor¬ 
rect — an assurance I never had before. 

the program 

The program listing in table 1 was written for the 
TI-99/4A which is suitable for this application because 
of its upper and lower case capability, which makes 
for easy reading, its wide choice of variables, and high 
degree of precision in mathematics. Note that when 
the program runs, very small values are subtracted 
from other very small values so that you may have to 
use double precision. I have left out everything that 
is not essential and used the simplest BASIC com¬ 
mands for easy translation. One version I have draws 
all coils and capacitors in HiRes and inserts their values 
next to them for added finese. The listing takes less 
than 4k of memory, and can still be adapted for your 
particular machine. A printer is not necessary; the pro¬ 
gram warns you to "NOTE" the values displayed. 

bandspreading 

As supplied, the program already includes parallel 
bandspreading, because parallel capacitance is added 
in the form of C cs by your independent choice of ///. 
But let's look at bandspreading in more detail (fig. 6). 

Parallel bandspreading with C^ p improves the tuning 
curve. Ordinary tuning capacitors provide logarithmic 
coverage, with compression at the high end. For 
straight-line frequency coverage you need a tuning 
capacitor with pointed plates (the BC-221 has one), 
but these are exceptionally rare. Adding C^ p reduces 
the top end compression. The disadvantage of adding 
parallel capacitance is that the L/C ratio of the tuned 
circuit is lowered and Q is reduced, especially at the 
high end. You may assume that the effect on the Q 
is acceptable if Ct, p is smaller than: 

2 • {C^ + reasonable value for trimmer (e.g. 15 pF) 
+ value found for C*,} 

Series bandspreading Q> 5 raises the L/C ratio, but 


100 CALL CLEAR 

110 PRINT " SUPERHETERODYNE CORSETS”: for Ham Radio Magazine”: 

: :"by Frithjof A.S. Sterrenburg": : : ** 1984 **": 

120 FOR DELAY*J TO 1000 
130 NEXT DELAY 
140 CALL CLEAR 

14*) REM for culprits type oscillator 

ISO INPUT "does the oscillator have a capacitive divider? y/n":A$ 

160 IF A$="y" THEN 170 ELSE 230 
170 INPUT "enter Cx.Cv ”:CX,CY 
180 CE=(CX*CY )/(CX+CY) 

190 CALL CLEAR 

200 PRINT "an extra parallel condenser Ce of”;CE,"pF will be specified for thesi 
gnnl sections in the finalprinf-out" 

210 FOR DELAY=I TO 1000 

220 NEXT DELAY 

790 CALL Of EAR 

796 RFM define tuning range 

740 lfJPU'I "enter minimum capacitance ofiutnng condenser (pF) ":CMI 
79U PRINT : : 

260 INPUT "enter maximum capacitance attuning condenser (pi) ":CMA 
270 PRINT : : 

280 INPUT "enter estimated stray <apa- cit.we in pF ";CS 

7‘tO PRINT :"!<■ i a -culm ed earlier wi)J be primed .0 the end il it was required 


)()() Cl -CM I +PS+CE 
910 CIUCMA+CS+CE 

S2D INPUT "eniei lower frequency ■’) tu-ning range in Mil/. 

190 PH t NT : j 

140 fm=sun(oh/c:i.)*fl 

191) PRINT "(tie tuning range would he" ; FI.; "to"; FM; "MHz without trimmer or wjnd-n> 
g capacitance": : 

}6iJ INPUT "ciil.ei desired lop frequent y of timing range ":Ffl 
170 R =191/FI, 

180 CCS-(Cil-f K•'■2*CL))/(R A 2-1) 

390 CALL CLEAR 

409 PRINT " NOTE:": : T, ti>lal desired coil cnpac i t or (i r immcr + roil c.ap.i 

i lanee) = ";C(:S. "pF”: : 

41U INPUT "dues this seem feasible' y/n : B.T 
420 [F TUT N 16<> 


490 CAI I. M.LAR 

440 ci,=ci.+crs 

440 011 T+PC ; 

460 LS=2933U/( I l. A 2*(CH)) 

469 REM total specification of signal coils 

470 PRINT " NOTE:": : "Lh=";LS; ” micr.iN": 

” ;C i;" pK": ["trimmer + roil capacitance* ";CCS;"pE" 
4Kii PRINT "f'*r all preselector sectionsadd extra pa 
)": : 


:"assumed stray capacitance- 
ra f I e I <. apac i ton if " ;CE; " (>E( 17 ■ 


490 lNPIII "entei c tr> continue ":C1> 

400 M Cft-"< " THEN 6! 0 ELSE 490 

910 O— 1 f(Ell'FI.J *0,(124 

420 I-UFI 00 

990 F2=SQK( FI7T9I) 

940 F9=FH/Q 


490 CALI, CLEAR 

4 49 PEN detenu t in' the i rack in# points tint) o.srjJJalor 
460 PRINT " NOTE,:": :"low ir impo i nt=” ; FI ;" 

Ml!z":"!iigh l r i mpo i nt ="; F9;" MHz": : : : 

4711 0 ! = ( 2 9 C30/ i K1 A 2*| ,S ) ) -C(IS 
480 02=(24990/(E2'2*I.S) )-CCS 
490 t: 1 = ( 299 tO/( F'3/'2*LS1)-Ct;s 

600 INPUT "enter in t er i.ietl i a l e f r oi[uenc y i ri MHz " ; E I 
(.10 LET A=( t F [ +IT )/(F9+E1 )) 

620 LET B=((L2 + FI)/(F9+FI)) 

690 X = 1) A 2-A' 3 


comj.oneni s 

MHz": "mul tr impo i nt = "; F2; " 


64u Y = ( A A 2*fi V) -H A 2 
690 /=A A 2-(A A 2*B92) 

660 C1M (X*CI *C2)+(Y*C I *C4)+(/*P2*C3)) /((/*C 1) + (X !|! C9)■:■■( Y*C2 )) 

670 CC0=(A A :' : '(OP*Cl)/(Cl’+CI 9-(t:i'*f 3)/CCP+C J))/( 1-A 7 ) 

080 1.0=24431)/( ( E 7+FI )A,eS( CP0+( (( J’ ; I .')/( CP+C2) ) ) ) 

690 (;ALI, CLEAR 

694 RIM total spet Miration oscillator < oinponeiil s 

700 PR INI' " NOTE:”: : "padder ="0 'P; "pP": ["trimmer i minding 

r.'ipat i tanre-=" ;CC0;"pF": 


wind) Jig 


710 PRINT "(tor signal co i 1" ;CCS; "pf was allowed)": ; "l,o=": 1.0; "m i crofl"; ;"capa* i 
live divider";CX;"and";CY;"pF": : 

720 INPUT "enter 1 for next, set,2 for' tracking table,9 lor graph, 4 to end ":K 
710 ON K <40TO 140,740,820,990 
740 CAM. Cl TAR 

749 REM pr i nt nut of i racking rin.is for range, Im 10 f requeueM es 
790 FOR F=H. To FH+(HI-FI.)/60 STEP ( HI-FI,)/90 
760 0=29330/( I.S’S'F'2) 

Mo I'V =0-01.8 

V80 l'(]=S< iR( 24440/(1,lH(PP0+( (Cf'VV )/((.l'-M"V ))])) 

790 PR I N'T E* I (]()0, (F+ FI -FO)* 1OUU 
800 NEXT F 
810 OOTO 720 
820 CALI, CLEAR 

824 RIM plot nt tracking curve lot 24 line:-./ 10 columns 

840 INPUT "lor error plot enter mulii- plication 1 act or .max imam de-vim i.on-10 
M 

840 CALL Cl.EAR 


849 REM ill ,iw plotting grid (for V9/4A ) 

890 CALI. CI!AR( I 28."In 101010FE101010") 

860 PRINT TAH( 16);"factor=";H: : 

870 CALL HCIlARf 19,1,128,41) 

880 CALL VCHAKt1,16,128,24) 

890 Y = 1 

899 REM for 30-columnn machine this is identical to 790-780 inclusive and can b 


e a gosub 

900 FOR F=FL TO Fff+(FU-FL)/60 STEP (FIf-FE)/30 
910 ('=29340/(l,8*F A 2) 

920 CV=C-CCS 

930 F0=SQR(29330/(L0*(CC0+((CP*CV)/(CP+CV))))) 
940 X=(F+Fi-F0)*l000*M 
949 REM plot asterisks 
990 CALL HCHAR(12+X.Y.42) 

960 Y=Y+1 
970 NEXT F 
980 GOTO 720 
990 END 



November 1984 


119 










A LIMITED INTRODUCTORY 


FREE OFFER 


FOR HAMS ONLY 

DURING NOVEMBER 1984 

For only $12 (one-third off our 
regular price) we’ll send you one 
year (4 issues) of Audio Amateur 
and a free gift—a pair of self-powered 
speaker overload indicator kits 
worth $10. Just for trying Audio 
Amateur ! And we guarantee your 
satisfaction. Money back if you're 
not satisfied for any reason. Keep 
the kits, keep the magazines. You 
can’t lose. 


tuning at the top end is even more compressed. Series 
and parallel bandspread techniques can, of course, be 
combined. For series bandspreading, a series capacitor 
Cb s is added to the right hand side and this is identi¬ 
cal for all tuning capacitor sections. In fact, we con¬ 
struct a new tuning capacitor with different C mm and 
C,„ax and then run the program as normally. 

To determine C/„ for a desired range we define new 
constants. Let Ccs ~ jf desired range k = /////z,, m 
= Cfj, n - Ci and the unknown bandspread 
capacitor = b. Then starting with the equation for the 
tuning range: 



j + 
j + 


b • m 
b + m 

b • n 
b + n 


(21A) 


you will arrive at this: 

(b • m) • (b + n) - (b + m) • 
f{k 2 ■ n + (k 2 - 1) ■ j} 

■ b + (k 2 - 1) ■ j ■ n] = 0 (21B) 


At Audio Amateur 
we’re just as serious 
about high quality 
sound as you are about 
clean transmissions. 


Now let's call k 2 ■ n + (k 2 - 1) ■ j = p and 
(k 2 - 1) ■ j ■ n = q, then: 


b 2 ■ m + b ■ m ■ n — 

(q ■ b 2 + p ■ b + q ■ m 


or b 2 + 


m 


H ~ P - g • 


b + p 
m 


m) = 0 (210 

p • m 


(m - q) 


(m - q) 


= 0 


(21D) 


For 15 years now we’ve been pub¬ 
lishing very high quality audio sys¬ 
tem circuits that are fun to build, 
outstanding in performance and low 
cost. Plus lots of mod articles on up¬ 
dating old gear for superior perfor¬ 
mance. If you like building ham proj¬ 
ects, you’ll like Audio Amateur 
magazine. 
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□ Send one year of Audio Amateur at $12 and 
my free kits. I enclose Ocheck ■ MC I Visa. 


NAME 


ADDRESS 

CITY ” STATE ZIP 


CARD NUMBER 


CARDHOLDER SIGNATURE EXPIRE DATE 

Audio Amateur, Peterborough, N. H. 03458 

Outside USA add $4.00 per year for postage. 


If we call the two fractions “r” and ( *s” respective¬ 
ly , this is the common equation b 2 + r • b - s = o. 
One root is negative, the other is the value of the band- 
spread capacitor: 


- r + \/ r 2 + 4 ' s 
c bs - ~ 2 


( 22 ) 


Although all bandspread capacitors have been lumped 
with the right hand half of the circuits in this deriva¬ 
tion, they are switched for other ranges and will there¬ 
fore be physically present in the left hand half (in the 
coil cans, for instance). In the end, you can properly 
combine all the capacitances calculated. 

conclusion 

Although any coilset can now be designed in a few 
minutes, the main value of this project was something 
else. For the first time, I could plot tracking curves, 
and these showed that ail the literature I could lay 
hands on gave unreliable formulas! The microcom¬ 
puter freed me from the nightmare of calculating, so 
I could begin to think and rediscover a bit of neglected 
theory for myself. A microcomputer may have its prac¬ 
tical uses, but above all, it's a powerful tool for 
learning! 

ham radio 
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B. 8. MICRO 


74LS 


6500 


TTL 


LS00 

.29 

LSI 62 

.65 

LS01 

.24 

LSI 63 

.50 

LS02 

.29 

LS164 

.65 

LS03 

.27 

LSI 65 

.90 

LS04 

.29 

LSI 66 

.99 

L505 

.25 

LS169 

1.25 

LS08 

.29 

LSI 74 

.60 

LS09 

.27 

LSI 75 

.50 

LS10 

.24 

LS181 

1.99 

LS11 

.24 

LSI 91 

.90 

LS12 

.30 

LSI 92 

.80 

LS13 

.50 

LS193 

.80 

LS14 

.50 

LSI 94 

.65 

LSI 5 

.32 

LSI 95 

.65 

LS20 

.27 

LSI 96 

.75 

LS21 

.28 

LSI 97 

.85 

LS27 

.28 

LS221 

.80 

LS30 

.30 

LS240 

1.00 

LS32 

.38 

LS241 

1.00 

LS33 

.50 

LS242 

1.00 

LS37 

.33 

LS243 

1.00 

LS38 

.34 

LS244 

1.25 

LS42 

.50 

LS245 

1.50 

1 LS51 

.24 

LS251 

.50 

LS54 

.25 

LS253 

.55 

LS55 

.27 

LS257 

.55 

LS73 

.35 

LS258 

.55 

LS74 

.45 

LS259 

2.50 

LS85 

.75 

LS260 

.50 

LS86 

.39 

LS266 

.50 

LS90 

.50 

LS273 

1.25 

LS93 

.55 

LS279 

.45 

LS97 

2.00 

LS280 

1.50 

LSI 07 

.37 

LS283 

.60 

LSI 09 

.39 

LS290 

.85 

LS112 

.39 

LS293 

.85 

LS122 

.45 

LS298 

.89 

LSI 23 

.75 

LS299 

1.60 

LSI 24 

2.75 

LS323 

2.60 

LS125 

.50 

LS348 

.75 

LSI 26 

.49 

LS366 

.45 

LSI 32 

.50 

LS367 

.50 

LSI 33 

.55 

LS368 

.40 

LSI 38 

.65 

LS373 

1.30 

LSI 39 

.65 

LS374 

1.35 

LSI 51 

.50 

LS375 

1.00 

LSI 53 

.50 

LS377 

1.49 

LSI 54 

1.75 

LS378 

.85 

LSI 55 

.50 

LS390 

1.19 

LSI 56 

.55 

LS393 

1.19 

LSI 57 

.60 

LS399 

1.25 

LSI 60 

.65 

LS670 

1.50 

LSI 61 

.60 




25LS2569 

3.00 



7400 

7402 

7408 

7410 

7413 

7420 

7425 

7427 

7428 

7432 

7433 
7440 
7442 
7451 

7473 

7474 
7483 

7485 

7486 
7490 
7493 
7496 
74107 
74109 


74121 

74123 

74125 

74151 

74153 

74154 
74157 
74160 

74162 

74163 

74164 

74165 

74166 

74173 

74174 

74175 
74185 

74192 

74193 
74195 
74273 
74367 
74390 


.27 

.40 

.49 

.50 

.50 

1.19 

.50 

.80 

.60 

.60 

.80 

.80 

1.00 

.75 

.85 

.80 

1.70 

.70 

.60 

.80 

1.75 

.60 

1.40 


6800 


6800 

2.50 

6821 

2.95 

6802 

5.00 

6640 

10.00 

6803 

10.00 

6845P 

7.50 

6809EP 

10.00 

6850 

2.60 

6810 

2.00 

68A21 

4.95 

6820 

3.25 

68B45 

17.50 


EPROM 


2708 1KX8 450 n.s. 

27A08 1KX8 350 n.s. 

2758 1KX8 *5V 450 n.s .. 

. .. . 2.20 
. . .. 3.95 
... 2.50 

2716 2KX8 


450 n.s. 

.... 3.20 

2716-1 2KX8 350 n.s. . . . 

.... 4.95 

2732 4KX8 450 n.s. 

. .. 4.75 

2732A-3 . 

.... 5.70 

2732A-35 . 

.... 5.20 

2532 4KX8 450 n.s. 

... 4.00 

2764-3 . 

.... 5.95 


6502 4.50 6545 

6522 6.95 6551 

7.50 

7.50 

STATIC RAM 

2016-2KX8 200 n.s. 

8/32.00 

2101-1 - 256X4 500 n.s. .. 

... .75 

21L02-1 350 n.s. 

... .65 

2102AL-4 L.P. 450 n.s. .. 

... .49 

2111-1 256X4 500 n.s. 

.. 2.00 

2114L-3 1KX4 300 n.s. ... 

.. 1.50 


8/10.00 

2125A-2 1KX1 70 n.s. 

.. 2.20 

2142-3 1KX4 300 n.s. 

.. 1.50 

TMS4044 (MCM6641 C-25) 


4KX1 250 n.s. 

8/6.00 

5101 - 256X4 - CMOS ... 

. $1.00 

6116P-4-2KX8 


200 n.s. CMOS . 

8/37.50 

6501-5 256X4 - CMOS . .. 

. 1.00 


4K STATIC RAMS 


LESS THAN 50« EACH 
MK4104J-4 - 250 N.S. 18 Pin 
Ceramic Computer Mfg. 
Surplus. PRIME. Fully Static. 
Easy to Use. Has Same Pin Out 
as TMS4044, but slightly 
different timing. With Specs. 
(Mostek) 

8 tor 5.00 32 for 15.95 

VERY LOW POWER! 


EPROM SPECIAL 


We bought a large quantity of 2708s 
from a computer manufacturer who 
redesigned their boards. We 
removed them from sockets, erased 
and verified them, and now we offer 
the savings to you. Complete 
satisfaction guaranteed. 

2708 

$1.49 or 10/$12.00 


SPECIAL 


AY3-8910 
W/60 Page Manual 
New Price — $7.00 


P. 0. Bo* 280298 Dolls:, Te*a: 75228 
(214) 271-5544^3 
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DYNAMIC RAM 


F.D. CONTROLLERS 


1771 Single Density ... 

. 15. 

1791 Double Density ... 

. 20. 

1793 . 

.... 22. 

1797 . 

_ 24. 

2793 . 

.... 35. 

CONTROLLER 

SET 


THREE CHIP SET 
1797, 2143-03, 1691 by W.D. 
Compare at up to 86.85. 
B.G. SPECIAL 
All 3 for only $29.95 


8000 



SPECIALS 


1408L8. 2.00 

1941L . 5.95 

LM311 .40 

LF353 .60 

LF356 .60 

TL494 . 2.50 

LM555 .30 

733 .60 

9401 . 5.00 

DS8835 . 1.50 

MC4024P . 2.50 

NE592 . 1.75 

LM319 . 100 

MCI 350 . 1.00 

LM2917 . 150 

LM339 .50 



SOCKETS 


2108-4 8KX1 . 

... 1.50 

2118-4 16KXl-5Volt. 

... 1.50 

4027-4KX1-250 n.s. 

.80 

4116-16KX1-250 n.s. 

. 8/8.00 

4116-16KX1-200 n.s. 

8/11.50 

4116 16KX1-150 n.s. 

8/12.95 

4164- +5v 64K 200 n.s. ... 

8/42.00 

MK4516-15 16KX1-5Volt . 

... 1.50 

5280N-5 (2107B-4 • TMS4060) i 

4KX1 . 

. 8/3.95 j 

UART 

TR1602B (COM 2017) ... 

... 2.20 

1863 +5v . 

... 2.95 

IM6402-+5v High speed 


UART-AY5-1013 pin out 

.. 2.95 

INS 8250B . 

... 9.95 

Z80 

Z80 2.5 MHZ CPU . 

... 3.50 

Z80CTC . 

... 3.75 

Z80DMA-DMA. 

... 9.95 

Z80PIO . 

. .. 3.95 

Z80SIO/O . 

.. 11.50 

Z80A-4MHZ CPU . 

... 4.00 

Z80A DART . 

... 9.95 

Z80A-PIO . 

... 4.00 

Z80A SIO/O . 

.. 19.95 

Z80B 6 MHZ CPU . 

... 9.50 


Low Profile SOLDER TAIL 

6 Pin 

14/1.00 

8 Pin 

13/1.00 

14 Pin 

10/1.00 

16 Pin 

8/1.00 

18 Pin 

8/1.00 

20 Pin 

7/1.00 

24 Pin 

6/1.00 

28 Pin 

6/1.00 

40 Pin 

5/1.00 

BUY $10 

GET $1.00 - 

FREE CHOICE | 

2114 SPECIAL! 


COMPUTER 
MANUFACTURERS 
EXCESS INVENTORY 
SALE! 

PRIME! 2114-300 n.s. 
INCREDIBLE PRICE! 
YOU SAVE! 
8/$9.00 

GUARANTEED 


CRYSTALS 


32.768 Kh2 SPECIAL ... 

.65 

262.144 . 

.75 

300.000 . 

.... 1.00 

307.200 . 

.... 1.25 

1.5432 Mtu. 

.75 

1.8432 . 

.... 2.49 

2.000000 . 

.... 2.49 

2.560 . 

.1.49 

3.000 . 

.... 1.15 

3.120. 

.... 1.20 

3.2. 

.... 1.49 

3.4560 . 

. . 1.49 

3.579545 - HC18 . 

.... 1.00 

4.000 . 

.... 2.49 

4.194304 . 

... 1.50 

4.433618 . 

.75 

4444.000 . 

.... 1.25 

4.9152 . 

.... 2.49 

4.916 Bd. Rate. 

.... 1.25 

5.000000 . 

.... 1.50 

5.0688 . 

.... 3.75 

5.616 . 

.... 1.59 

6.000 . 

.2.49 

6.176 . 

.1.49 

7.164112. 

.. . 1.49 

7.3728 . 

.1.49 

8.000 . 

.... 1.99 

9.000 . 

.... 1.49 

9.90000 . 

.... 1.25 

10.69425 . 

.... 3.75 

10.8864 . 

. ... 1.49 

10.920 . 

.... 1.49 

11.088 . 

.... 1.59 

12.000 . 

.... 2.75 

13.440 . 

.... 1.00 

14.31018 . 

.... 2.49 

15.2. 

.... 1.10 

16.00000 . 

.... 1.50 

16.5888 . 

.... 1.49 

17.430 . 

.... 2.49 

18.2259 . 

.... 1.00 

20.000 . 

.... 3.75 

21.87108 . 

.... 1.00 

22.092 . 

... 1.00 

32.000 . 

.... 2.49 

40.000 . 

.... 2.00 

87.3333 . 

.... 1.00 

91.000 . 

.... 1.00 

104.8 . 

.... 1.00 


TERMS: (Uni— .ppclll.d .l..„h.r.) Add Si .SO po.l W , w. p.y Ord.« o..r $50.00 .dd BSC Ip, ln.ur.nc. Ho C.O.D. T.«.. R... T.. Bo O.y Men., B.ck 

Guaranty on all Itema. AH Itonsa subject to prior drlcea aubjoct to change without notice. Foreign order - US funda only. Wo cannot ahip to Meiico. Countries other than 

Canada, add $3.50 shipping and handling. 


More Details? CHECK-OFF Page 158 


November 1984 


121 



























































































































6.6. MICRO 


t. O. Bn 280298 Dallas, Texas 75228 

(214) 2715546 m “ 


•j I VISA 


Sift 


Big Computer Mfg. Makes $900,000 Goof!! 

COMPUTER/DISK DRIVE 
SWITCHING POWER SUPPLY 




ORIGINALLY DESIGNED TO RUN A Z-80 
BASED SINGLE BOARD COMPUTER 
WITH TWO 5-1/4 IN. DISK DRIVES AND 

CRT MONITOR. 


BRAND NEW: UNUSED! 


$ 37 5 ° 


3 


FOR 


*95 


00 


ADD $1.50 PER UNIT FOR UPS 


kv 


SPECS: 


+ 5VDC 5 AMPS MAX 
#1 + 12 VDC 2.8 AMPS MAX 
#2 + 12 VDC 2.0 AMPS MAX 
-12 VDC .5 AMPS MAX 


INPUT: 115 or 230 VAC 60Hz 


SMALL SIZE: 6-1/8 x 7-3/8 In. 

HIGH EFFICIENCY SWITCHER MFG 
BY CAL. DC IN USA! 


The poor Purchasing Agent bought about 10 times as many of these DC 
switchers as his company would ever use! We were told that even in 
10,000 piece lots they paid over $72 each for these multi-output 
switchers. When this large computer manufacturer discontinued their 
Z-80 Computer, guess what the Big Boss found in the back warehouse; 
several truckloads of unused $72.00 power supplies. Fortunately we 
heard about the deal and made the surplus buy of the decade. Even 
though we bought a huge quantity, please order early to avoid 
disappointment. Please do not confuse these high quality American 
made power supplies with the cheap import units sold by others. 


^ 123 


TERMS: (Unless specified elsewhere) Add $1.50 postage, we pay balance. Orders over $50.00 add 854 for insurance. No C.O.D. Texas Res. add 6% Tax. 90 Day Money Back 
Guarantee on ail items. Ail items subject to prior sale. Prices subject to change without notice. Foreign order - US funds only. We cannot ship to Mexico. Countries other than 
Canada, add $3.50 shipping and handling. 
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Tell 'em you saw it in HAM RADIO! 









WE’VE GOT EM! ’ 

5-1/4” 

HALF SIZE DRIVES 


40 Track per side 

Double-sided, 
double density 

Same as SA4S5 
Latest head A 
drive technology 

Fast access time 


Two of These H*H Sl« Drives will 
Fit in the Same Space at 1 Full Silt Drivel 


TERMS: Orders over S50 add 85C insurance. Mo COD, Te*. Res. Add 6% Sales Tax. Subject to prior sale. Foreign orders: US iunds only. We cannot ship 
to Mexico. Foreign countries other than Canada add S6 per board shipping. _ A 


Z 80 * SINGLE BOARD COMPUTER! 


64K RAM 


80 x 24 VIDEO DISPLAY — FLOPPY DISK CONTROLLER 

RUNS CP/M* 2.2! 


$ 29.95 

(BLANK BOARD WITH 
DATA AND ROM’S.) 


NEW PRICE 


GROUP SPECIAL: 
BUY 6 FOR $165! 


USES EASY 
TO GET PARTS! 


BOARD MEASURES 
ll'/r x \2'h" 


ALL ORDERS WILL BE 
PROCESSED ON A STRICT, 
FIRST COME, FIRST SERVED 
BASIS! ORDER EARLY! 


H E I IE wm B mm g B EBB B B 1 W 'kM. Bt±ar 

BASIS! ORDER EARLY! /< 

1 - V cj 

. ^ yO> 

GIANT COMPUTER MANUFACTURER'S SURPLUS! A& pfO 
UNBELIEVABLE LOW PRICE!!! A ** 


Recently Xerox Corp. changed designs on 
Iheir popular 820* computer. These prime, 
new, 820-1 PC boards were declared as 
surplus and sold. Their loss is your gain! These 
boards are 4 layers for lower noise, are solder 
masked, and have a silk screened component 
legend. They are absolutely some of the best 
quality PC boards we have seen, and all have 
passed final vendor QC. Please note, however, 
these surplus boards were sold by Xerox to us 
on an AS IS basis and they will not warranty 
nor support this part. 

We provide complete schematics, ROWS, 
and parts lists. If you are an EXPERIENCED 
computer hacker, this board is for you! 
Remember, these are prime, unused PC 
boards! But since we have no control over the 
quality of parts used to populate the blank 
board, we must sell these boards as is, without 
warranty. You will have to do any debugging, If 
necessary, yourself!. 


ADD S2 PER PC BOARD FOR SHIPPING, (USA and Canada) 

* CP M TM OF DIGITAL RESEARCH INC (CALIF ) *20 TM OF XEROX CORP ZBH TM OF Z\L DG 
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receiver sweep alignment system 


No sweep generator? 
Try these handy 
throwaway circuits 



fig. 1. Sweep generator; the CRT (Cathode Ray Tube) 
displays relative amplitude of the swept filter output. 



I When a circuit just "doesn't sound right/' the ob¬ 
vious solution is to use a sweep generator to evaluate 
and align the filters. But a sweep generator may not 
be available; for most of us, it's too expensive a piece 
of equipment for the occasional use it receives. 

This article describes how I approached this problem 
in the development of an SSB receiver by adding a 
few extra circuits during construction, then removing 
and discarding them after use. A separate signal gen¬ 
erator and oscilloscope were also required. 

sweep measurement basics 

Fig. 1 illustrates a typical sweep measurement sys¬ 
tem. The sawtooth oscillator generates a voltage 
"ramp" which tunes the voltage controlled oscillator 
frequency across the filter passband. For small fre¬ 
quency changes, the voltage controlled oscillator often 
uses a varactor ("varicap") diode to change circuit 
capacitance. The amplitude of the RF/IF signal com¬ 
ing through the filter varies with (and helps define — 
Ed.) the filter's frequency response, and is detected 
by the diode detector. The detector output is displayed 
by the oscilloscope vertical channel while the sawtooth 
oscillator drives the oscilloscope horizontal channel in 
step. The resulting display plots the filter's amplitude 
versus frequency response. This display is used to 
align filters since it gives an instant indication of cir¬ 
cuit adjustment results. This is very handy when a 
large number of interrelated circuit manipulations must 
be made. 

The proposed minimal sweep alignment system uses 
the existing receiver local oscillator as the voltage con¬ 
trolled oscillator. This is similar to a panoramic receiver 
with a much smaller sweep range. Fig. 2 shows this 
scheme as implemented in an HF SSB receiver proj¬ 
ect. Three new circuits are added; a varactor tuning 
diode, a diode AM detector, and a sawtooth oscillator 
circuit. 

detailed circuit description 

Because the three circuits were designed to be dis- 

By Cliff Klinert, WB6BIH, 1126 Division Street, 
National City, California 92050 
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carded after use, careful consideration was given to 
parts availability. 

The familiar 1 N4000-series of silicon rectifiers make 
good "Varactor” diodes when biased in the linear 
region. Fig. 3 shows the varactor tuning circuit using 
a 1N4007 connected to a typical 5 MHz oscillator tank 
circuit. The circuit was tested by applying an adjust¬ 
able DC bias voltage and measuring the correspond¬ 
ing frequency with a counter. Fig. 4 shows the results 
of this experiment for DC bias voltages from 14 to al¬ 
most 28 vo/ts. Note that the curve is almost linear. 
Good linearity throughout the sweep system is re¬ 
quired to provide an undistorted picture of the filter's 
passband response. 

The sawtooth oscillator, the heart of the system, 
generates a periodic linearly increasing voltage ramp 
waveform. If the oscilloscope used in this project had 


5 MHi 


35pF 

TRIMMER 



DC BIAS OR 
SAWTOOTH 
SIGNAL 


fig. 3. The varactor diode acting as a voltage variable 
capacitor changes the resonant frequency of an LC cir¬ 
cuit in step with a varying DC bias. 


provided a sweep output connection, the external os¬ 
cillator might not have been required. The varactor cir¬ 
cuit requires a linear sawtooth voltage providing a 14 
to 24 volt ramp per frequency sweep. Simple sawtooth 



VARACTOR DIODE BIAS VOLTAGE (VOLTS) 

actor diode tuning curve is a plot of actual data 
m the circuit of fig. 3. The range of the swept 
y is adequate for the SSB filter tested. 


+24VDC 


U/A 

MC14 58 


0.22 


IN4I48 


(JIB 

MC/4 58 


OUTPUT 



2N2222 


14.7 * 




2.5 M 


DC BIAS I 25k 

VOLTAGE >-•- 

CONTROL ? 


OUTPUT SIGNAL 
AMPLITUDE CONTROL 


SCOPE TRIGGER 


fig. 5. The sawtooth oscillator uses an inexpensive 1C (MC1458) to both generate the ramp waveform and buffer its output. 
Mylar capacitors are used for best results. 
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oscillator circuits are normally designed around uni¬ 
junction transistors and in this case, to keep costs 
down, a less expensive 1C, an MCI458, [U1 of fig, 5), 
was used The 0.22 ptF capacitor is charged by a 
2N2222 constant current source until the MCI458 
"triggers" and briefly shorts the capacitor back to the 

a 

positive supply voltage line. The cycle is then im¬ 
mediately repeated. Since the 2N2222 collector cur¬ 
rent is determined by its base and emitter bias circuit, 
it is nearly constant while charging the 0.22 capac¬ 
itor. This constant current ensures a linear capacitor 
voltage rise with time. The other half of the MCI458, 
U1B f is used as a voltage follower and provides a low 


impedance, higher current version of the sawtooth 
voltage at its output. The 2,5 Megohm potentiometer 
controls the amount of frequency excursion, while the 
25 kilohrn potentiometer tunes the voltage controlled 
oscillator frequency. 

The diode detector provides a DC voltage that is 
proportional to the RF swept signal output amplitude. 
A hot carder diode such as a 1N5711, shown in fig, 
6 A h can be used. If a hot carrier diode is not available, 
an inexpensive germanium diode that is slightly for¬ 
ward biased can be used in its place as shown in fig. 
6B. A DC return is required for the biased diode, and 
the diode impedance decreases as the current in- 


fig. 7, Oscilloscope photographs. Unless otherwise noted, the sweep speed is 5 milliseconds per division and vertical sensitivity 
is 0.1 volt per division The unit under test is a 9.0 MHz SSB IF amplifier using an MC135G and surplus crystal filter. 



fig. 7A This shows a typical frequency sweep about 3,5 kHz 
wide. 


fig. 7B. The second channel is used to display the sawtooth 
signal showing its relationship to the frequency sweep. 




fig, 7C. The sweep speed is too low (10 milliseconds per 
division!. This indicates that the speed should be adjusted 
to provide the desired display. 


fig, 7D. The IF amplifier is "flat topping. J The gain or input 
signal must be reduced to remove the distortion at the top 
of the display. 
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creases. A high impedance tuned circuit will be "short¬ 
ed out" by the biased diode. Adjusting the diode bias 
control will produce a sharp peak in the detected signal 
output. Reducing the control's resistance near zero 
will, of course, destroy the diode. A silicon diode such 
as a 1N9I4 works very poorly as a detector. 


construction and installation 
proceed smoothly 

The circuit requires 24 volts DC which can be pro¬ 
vided by either a bench power supply or batteries. 
Connect the varactor circuit (fig, 3] to the receiver 
local oscillator. Apply a variable DC bias voltage and 
adjust the varactor-tuned circuit to achieve results sim 
ilar to those in fig. 4. Make a notation of the voltage 
variation required to obtain the full frequency sweep. 


in j nt 


ro t? 




ro score 

*-O INPUT 

QQi 




TO SCOPf 
INPUT 


OUTPUT 1 




1-J 






© 


tt/AS > 


J.5A* 


TO tF 
OUTPUT 


Ji 


QOt 


vft t — 
* I 

-t 


fig. 6. The diode detector is connected between the IF 
Of filter output coupling link and the oscilloscope uer 
tical input. The detector can also be used at the audio 
output. 



fig. 7E. Crystal filter load impedance is too low. resulting in 
a noticeable loss Of audio frequency response and confusion 
in setting the BFO frequency. 


* 



fig. 7F The crystal filter toad impedance is high, about 6000 
ohms. 


Assemble the sawtooth oscillator (fig. 5) and check 
the results with the oscilloscope. The output voltage 
should be capable of a swing nearly equal to the power 
supply limits with a period of approximately 50 miJIr- 
seconds. The circuit can be assembled on a circuit 
board, but for temporary use, just solder the compo¬ 
nents together by their leads on the bench. Stray noise 
pickup may be a problem, but the large signal makes 
this unlikely. The varactor diode circuit is quite sensi 
five because of its high impedance, but no problems 
were encountered when connected to the sawtooth 
oscillator output. 

Connect the detector probe (fig. 6! to the receiver 
IF amplifier output at a point of maximum available 
signal Some experimentation is necessary with a sig¬ 
nal generator and oscilloscope to obtain the maximum 
detected output without saturating the IF amplifier. 



fig. 7G. The best response wits obtained with approximately 
3000 ohms load impedance. This is an unusually high load im 
pedance for a crystal filter, and may indicate some problem 
in the filter. 
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If you already have a dish, then you need 





-the best in satellite TV programming. 

★ Weekly Updated Listings 

★ All Scheduled Channels 

★ Complete Movie Listing 

★ All Sports Specials 

★ Prime Time Highlights 

> $39.00 per yr. (52 weekly issues) 

) $ 1.00 for Sample Copy 


Visa® MasterCard® accepted (sub¬ 
scription orders only). All prices in US 
funds only. Write for foreign rates. 

Send this ad along with your order to: 

STV™/OnSat™ 

P.O. Box 2384-Dept. PS 
Shelby, NC 28151-2384 

Subscription calls only 
Toll Free 1-800-438-2020 

^ 211 I* 


The oscilloscope must be DC coupled with at least 0.1 
volt per cm sensitivity. 

Connect the sawtooth oscillator output to the varac¬ 
tor circuit. It's easier to start with a relatively low 
sweep amplitude when finding the frequency, so re¬ 
duce the sweep signal amplitude in the beginning. 
Connect the diode detector output to the oscilloscope 
vertical input and synchronize the oscilloscope sweep 
from the sawtooth oscillator signal. The sawtooth sig¬ 
nal could also be connected to the oscilloscope hori¬ 
zontal amplifier input if access is available. Tune the 
receiver to the signal generator frequency and make 
adjustments as required. Slowly increase the sawtooth 
signal amplitude until a sweep display indication is ob¬ 
tained. Fig. 7 shows the results obtained from an SSB 
crystal filter sweep. In this case, the crystal filter out¬ 
put impedance was varied with a potentiometer in 
series with the filter output. The photographs show 
IF sweeps, but similar results were obtained by con¬ 
necting the detector to the outputs of the product de¬ 
tector and audio amplifier. This provides analysis of 
other points in the receiving system that would be use¬ 
ful for troubleshooting or design evaluation. 

conclusions 

This article presented the concept of using expend¬ 
able circuits as built-in test equipment for use during 
project construction. A handy sawtooth oscillator was 
presented for those who collect simple circuits for 
afternoon projects. This oscillator will find many ap¬ 
plications in oscilloscope or spectrum analysis projects. 
No construction details were presented, since the con¬ 
cept was to show that circuits can be assembled with¬ 
out circuit boards for prototype or temporary use and 
discarded later. 

ham radio 


COMPUTER PROGRAMS FOR THE 
RADIO AMATEUR % 

by Wayne Overbeck, N6NB, and Jim 
Steffen, KC6A 
NOW WITH DISKS 

Here’s the first source book of computer programs for the 
Radio Amateur. Besides covering computer basics, this 
book gives you programs that will help you log, determine 
sunrise/sunset times, track the Moon’s path across the 
sky, use Greyline propagation and set up record systems 
for WAS, DXCC and VIICC, or any other award. You can 
either buy the book alone or you can buy the book with 
the programs already on disk. Take full advantage of your 
computer with this well written source book. ©1984, 1st 
edition, 327 pages. 

□HA-0657 Softbound $16.95 

□HA-0657 with program $29.95 

specify computer (see list below) 

□Program disk alone $19.95 

Programs available for: Apple II (DOS and CP/M), IBM 
(DOS), TRS-80 Model I and Model III and Commodore 
C-64. Please mark your order with the program disk you 
want. 
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“HAM HEADQUARTERS. USA 

2263 Route 110 (at Smith St.) 

E Farmingdale. NY 11735 

1 .-(516f 293-7995 


Since 1925 


CHARGE IT! 


Uncle Ben says... 

“I give you 
much more than 
just the lowest price 


When you get that exciting new piece of 
equipment from me. you know you are 
going to be completely happy... 

I see to it, personally! I also give 
you earliest delivery, greatest trade-in 
allowances, my friendly assistance 
in every possible way. 

Just ask any of the many thousands of 
hams all over the world who have been 
enjoying my friendly good service 
for over a half a century, 73. Uncle Ben. W2SOH 


Uncle Ben'' Snyder, W2SOH 
the head man of 


HAM HEADQUARTERS 

USA" ” ...Since 1925 1 


SEE ME... 

At one of the world s largest 
Ham Supply Centers! 


WRITE ME... 

For my prompt 
personal reply. 


• CALL ME... 

(516) 293-7995 

HAlffllsoH 

HAS THEM ALL ! 


KENWOOD TS-711A 


KENWOOD 

TH-21A 


KENWOOD 

TR-2600 


KENWOOD TS-930 


KENWOOD TS-830 


KENWOOD 

TH-21AT 


KENWOOD TS-430S 


KENWOOD 
TH 41 AT 


More Details? CHECK-OFF Page 158 
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John J. Meshna Jr:, 


iSSdi dididS’ 


19 Allenon Si reel - I Ann, M A 01904 


Multi-Voltage 

MICRO¬ 

PROCESSOR 

POWER 

SUPPLY 

BOARD 


This regulated multi'voltage switching power supply board 
is made by KEPCO (their part no. MRM 1 T 4 KF) and is still 
in production (, , , regular price $ l 24 .9 5 ). It was originally 
part of the Zorba portable PC. The four outputs are as 
follows: &+5VDCG5A, +12 VDC * 2.B A,+12 VDC (?2A, 
and -12 VDC @ .5 A. The +12 VDC 2 A is very heavily 
filtered so it could be used on a glitch free monitor. The 
— 1 2 VDC & .5 A can be changed to —5 VDC just by changing 
the onboard 79 12 regulator chip to a 7905. The board's 
lightweight and small size should make it perfect for many 
projects. All new and provided with a schematic. The 
input is jumper selectable l 10/220 , New, unused, 

Quanity prices available. $49.95 

Shpg, Wt, 2 Lbs. ea. SPL-471-33B 2/S90.00 


19” HI-RESOLUTION 
COLOR X-Y DISPLAY 


Thru a special purchase we got hold of 50 brand new 1 9 lfc 
color displays. They were made by Wells Gardner for one 
of the largest arcade video game manufacturers in the world. 
The displays feature built in red, green and blue amplifiers, 

19 M color tube made by Wells Gardner, User supplied 
external horizontal and vertical scan oscillators which allows 
precise user control over screen resolution. A real plus? 
Requires 25 V - 0 - 25 V input for amps, available separately. 
Some spec's for you technical people: signal inputs 
horizontal 16 V P-P +8 V, M Y" vertical 12 V P-P+6V: 

U Z" beam drive, 4 V max brightness, 1,0 volt black level. 
Writing rates “X" amp is .05 ineh/usee, “Y" amp is 
.0375 inch / u sec, G re a t lor making y o u r o w n v i d eo ga m e s, 
oscilloscope monitors, or adapting for home computer use. 
Supplied with schematic. SI99,00 ea. 

Shpg, Wt, 45 Lbs, MOT-19C 2/$375,00 


EPSON 

PRINTERS 


Two surplus printers 
made for the 
computer industry 
by Shimshu Seifci/ 
Epson 


One prints 
alpha-numeric 

characters and the (jj 

other prints numtr 
ic characters plus 
other symbols. These 

may have been intended for use in cash registers but other 
uses come to mind. Good enough to print program listings 
using hard copy verification on timing devices or just for 
parts. Heck, the price is right. Runs on +5 V and 12 V, 
With pinout data. Shpg. Wt. 8 Lbs. (either printer!. 

Alpha numeric type SPL-46 5-33A $17,50 

Numeric only SPL-466*33A $15.00 


Supplied with schematic. Quantity pricing available, 

Shpg. Wt. 4 5 Lbs, MOT-19C '$ 199.00 ea, $375.00/2 


TRANSFORMER FOR ABOVE Shpg. Wt. 15 Lbs, $12.00 


CAD CAM KEYBOARD 


We only have a very limited quantity of these high reliability, 
beautifully layed out 8 bit, serial output keyboards. These 
were made by Key Ironies for use in a Cad-Cam system. The 
board is marie up of 3 sections. The typewriter format 
section has 2 control keys plus full upper and lower case 
alpha-numerics. The 4 2 key switch pad, when used with 
appropriate logic, allows extensive, precise manipulations 
of displayed data such as close up, moving information, 
sketching, etc. The third section consists of 2 7 keys 
which include a numeric scratch pad, 4 way cursor control 
plus some command ke% p s. On board are 3 LSI’s including 
an Intersil 1MB4 02 , INS804 8, and NS2716 UV PROM 
which contains the programs for manipulating data, plus 
other circuitry and an alert beeper. The keyboard requires 
+5 V and 12 V, Each one will come with schematics. New 
and unused. Shpg. Wt, 4 Lbs. KYRRD No, 6 $45,00 

Less than l 00 on hand - Order Now* ___ 


Dual Outputs: +12 or +15 vdc 3 amps and - 12 or - 1 5 vdc 3 amfis 
shpg, weighty lb. Model no, PS+5A $30.00 
TYiple Outputs: 5 vdc 6 amps, +12 or + 15 vdc 1 amp and - 12 or 
-15 vdc 1 amp. Shpg. wt 6 lb. Model no, PS4A $35,00 


Send for our free 72 page catalogue jam packed with goodies 


PHONE ORDERS for FASTESTSERVICE! W&M 

call (617) 595-2275 and Charge It! I 1 MMSII 

™miis Surplus Contputer and Electronic Materials 
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John J Meshna Jr., Inc 


19 Allerton Sj reel * I Ann, MA I'lfHM * 

DUAL FLOPPY DISC DRIVES 

BRAND NEW, single sided, dual floppy disc drives made for Digital Equip* 
merit Corp. (DECI. This beautiful piece of compu ter hardware consists of 2 
Shugart compatible TEAC 40 track, double density, 5V*“ mini-floppy disc 
drives brand new in the case with their own regulated, switching power sup* 
ply, cooling fan & on/off switch. Each unit also comes with a line cord & 
documentation. These were made for DEC, Lut are also compatible with 
other personal computers such as IBM, IRS 80 models l, 11, & the Color 
Computer, and other Snugart compatible interfaces. Naturally, you supply 
the cables and disc controller card to suit your particular system. The RX- 
180 AB runs off of 115/230 VAC 50/60 Hi. w/out any modifications to 
the drives. Each system comes in the original factory box and are guaran¬ 
teed functional, A blockbuster of a buy M 
Shpg, wt. 21 ilb + stock no. RX 180AB $250.00 
RX 180 AB modified to run w/ the Tl 99/4A $285.00 

Disc drive cable for Radio Shack Model I $15,00 


HIGH SPEED KSR PRINTER TERMINAL 

World famous, high speed G. E. Terminet 1200 RS 232 KSR printer terminals are 
now in stock ready for shipment to you. This has to be one of the finest letter qual¬ 
ity printers ever offered at a bargain price. These terminals can be used as an RS 232 
asynchronous communications terminal or used in the local mode as a typewriter. 

The terminals were removed from service for upgrading. Highlights of these machines 
are: Standard RS 232* full duplex, asynchronous data comm., fully formed upper and 
lower case letters, 128 character ASCII set, selectable baud rates of 110, 300* or 1200 
BPS, 80 columns on pin feed paper, and less weight & size than an ASR 35 teletype 
with far less racket. They are virtually electronically foolproof as every pc board is 
Pico fuse protected. Should your machine not work* just check the on board fuses & 

9 out of 10 times that is where the problem lies. Schematics are provided w/ each ma¬ 
chine sold. Current price of this machine new is over $2000.00 ! Our meager price for 
this fantastic printer is only 10% of this: $200.00 eachl!! Visually inspected prior to 
shipment to insure completeness, Shpd. truck freight collect. $200,00 



MatlMGOfd 


These rugged, handsome printers were mode for one of the giants 
of iIn- computer industry. They can be used as a standard type 
writer or as a printer in si word processing system for true 
letter quality printing. Solenoids were added to the selectrie mechanism 
which disabled the manual repeat function hul slill allows electronic 
repeat functions. It uses standard IBM typing balls. The voltage 
requirements are standard I 15 VAC. 5 VDt' at 1 00 mu, and 24 VDC at 
1 amps. All .are new in factory boxes, but may require adjustments. 

We provide literature and schematics with I ribbon and cleaning tools. 
With the addition c»r our Centronics to Selcetric I/O adapter* you could 
easily interface this printer to almost any micro computer system. 
Typewriter Printer stock no. RE 1000 A $175.Q0 i 7 45 manual $ 30 .[JO 
Shpg wt approx, SO Lins, shpd by truck* collect. 


IBM 745 SELECTR1C RASED 
TYPEWRITER PRINTERS 


CENTRONICS TO SELECTRIC INTERFACE 

Tins interface will adapt a Redactron Selectric I/O typewriter mechanism 
to he used as a parallel ASCII compatible printer. The parallel input 
port provides compatibility to Centronics standards for both "busy Th 
and “acknowledge” protocols. The interface requires only +5 VDC at 
350 ma. This interface is fully built* less pnwer supply* is guaranteed 
operational, and comes with data. Shpg wt, 15 lbs DE2Q1 A ,$245,00 


These compact* lightweight switching power supply boards 
were originally made for the Texas Instrument 9 9 4 A 
micro computer. It measures only 4 -3/4 x i *1 /8 x 1 -1 /4 
and pubs our +5 VDC d 1,2 A* -5 VDC »0,1 20 A* and 
+ 12 VDC @ .350 A. Input is 14 A VAC to 2 1.6 VAC, A simple 
transformer or plug in the wall adapter will do. Our 
SPL I fi \ -3,1 supply listed below is perfect for this board. 
Each one is new, individually packaged with data, For 
short money, you can get a nice little power supply or 
spare parts for your 'H 99/4 A. Shpg. Wt. 1 Lli, 

Power Supply Hoard SP-53A $10.00 


REGULATED 

LOGIC 

POWER 

SUPPLY 

BOARD 

for 

TI 99/4A 


Af Adapter for same* Shpg. Wt, 2 Lbs. 

SP-4 6 133 


Send for our free 72 page catalogue jam 
packed with goodies. 


Phone Orders accepted on MC, VISA, or AMEX Surplus Electronic Material 
NoCODs. Tel, 1-617-595-2275 ^ W 











TUBES 


TYPE 

PRICE 

TYPE 


PRICE 

TYPE 

PRTCE 

2C39/7289 

$ 34.00 

1182/4600A 


$500.00 

ML7815AL 

$ 60.00 

2E26 

7.95 

4600A 


500.00 

7843 

107.00 

2K28 

200.00 

4624 


310.00 

7854 

130.00 

3-500Z 

102.00 

4657 


84.00 

ML7855KAL 

125.00 

3-1000Z/8164 

400.00 

4662 


100.00 

7984 

14.95 

3B28/866A 

9.50 

4665 


500.00 

8072 

84.00 

3CX400U7/8961 

255.00 

4687 


P.O.R. 

8106 

5.00 

3CX1000A7/8283 

526.00 

5675 


42.00 

8117A 

225.00 

3CX3000F1/8239 

567.00 

5721 


250.00 

8121 

110.00 

3CW30000H7 

1700.00 

5768 


125.00 

8122 

110.00 

3X2500A3 

473.00 

5819 


119.00 

8134 

470.00 

3X3000F1 

567.00 

5836 


232.50 

8156 

12.00 

4-65A/8165 

69.00 

5837 


232.50 

8233 

60.00 

4-125A/4D21 

79.00 

5861 


140.00 

8236 

35.00 

4-250A/5D22 

98.00 

5867A 


185.00 

8295/PL172 

500.00 

4-400A/8438 

98.00 

5868/AX9902 


270.00 

8458 

35.00 

4-400B/7527 

110.00 

5876/A 


42.00 

8462 

130.00 

4-400C/6775 

110.00 

5881/6L6 


8.00 

8505A 

95.00 

4-1000A/8166 

444.00 

5893 


60.00 

8533W 

136.00 

4CX250B/7203 

54.00 

5894/A 


54.00 

8560/A 

75.00 

4CX250FG/8621 

75.00 

5894B/8737 


54.00 

8560AS 

100.00 

4CX250K/8245 

125.00 

5946 


395.00 

8608 

38.00 

4CX250R/7580W 

90.00 

6083/AZ9909 


95.00 

8624 

100.00 

4CX300A/8167 

170.00 

6146/6146A 


8.50 

8637 

70.00 

4CX350A/8321 

110.00 

6146B/8298 


10.50 

8643 

83.00 

4CX350F/8322 

115.00 

6146W/7212 


17.95 

8647 

168.00 

4CX350FJ/8904 

140.00 

6156 


110.00 

8683 

95.00 

4CX600J/8809 

835.00 

6159 


13.85 

8877 

465.00 

4CX1000A/8168 

242.50* 

6159B 


23.50 

8908 

13.00 

4CX1000A/8168 

485.00 

6161 


325.00 

8950 

13.00 

4CX1500B/8660 

555.00 

6280 


42.50 

8930 

137.00 

4CX5000A/8170 

1100.00 

6291 


180.00 

6L6 Metal 

25.00 

4CX1Q000D/8171 

1255.00 

6293 


24.00 

6L6GC 

5.03 

4CX15000A/8281 

1500.00 

6326 


P.O.R. 

6CA7/EL34 

5.38 

4CW800F 

710.00 

6360/A 


5.75 

6CL6 

3.50 

4D32 

240.00 

6399 


540.00 

6DJ8 

2.50 

4E27A/5-125B 

240.00 

6550A 


10.00 

6DQ5 

6.58 

4PR60A 

200.00 

6883B/8032A/8552 

10.00 

6GF5 

5.85 

4PR60B 

345.00 

6897 


160.00 

6GJ5A 

6.20 

4PR65A/8187 

175.00 

6907 


79.00 

6GK6 

6.00 

4P R1000A/8189 

590.00 

6922/6DJ8 


5.00 

6HB5 

6.00 

4X150A/7034 

60.00 

6939 


22.00 

6HF5 

8.73 

4X150D/7609 

95.00 

7094 


250.00 

6JG6A 

6.28 

4X250B 

45.00 

7117 


38.50 

6JM6 

6.00 

4X250F 

45.00 

7203 


P.O.R. 

6JN6 

6.00 

4X500A 

412.00 

7211 


100.00 

6JS6C 

7.25 

5CX1500A 

660.00 

7213 


300.00* 

6KN6 

5.05 

KT88 

27.50 

7214 


300.00* 

6KD6 

8.25 

416B 

45.00 

7271 


135.00 

6LF6 

7.00 

416C 

62.50 

7289/2C39 


34.00 

6LQ6 G.E. 

7.00 

572B/T160L 

49.95 

7325 


P.O.R. 

6LQ6/6MJ6 Sylvania 

9.00 

592/3-200A3 

211.00 

7360 


13.50 

6ME6 

8.90 

807 

8.50 

7377 


85.00 

12AT7 

3.50 

811A 

15.00 

7408 


2.50 

12AX7 

3.00 

812A 

29.00 

7609 


95.00 

12BY7 

5.00 

813 

50.00 

7735 


36.00 

12JB6A 

6.50 

NOTE * - USED 

TUBE 

NOTE P.O.R. = 

PRICE 

ON REQUEST 



“ALL PARTS MAY 

BE NEW, USED, 

OR SURPLUS. PARTS 

MAY BE 

SUBSTITUTED 

WITH COMPARABLE PARTS IF WE 


ARE OUT OF STOCK OF AN ITEM. 

NOTICE: ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE. 


For information call: (602) 242-3037 


Toll Free Number 
800 - 528-0180 
(For orders only) 


“AM parts may be new or 
surplus, and parts may be 
substituted with comparable parts 
if we are out of stock of an item.” 
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$15.99 


“FILTERS” 

COLLINS Mechanical Filter #526-9724-010 MODEL F455Z32F 

455KHZ at 3.2KHz wide. May be other models but equivalent. May be used or new, 

ATLAS Crystal Filters 

5.595- 2.7/8/ISB, 5.595-2.7/I£B 

8 pole 2.7KHz wide Upper sideband. Impendence 800ohms 15pf In/800ohms Opf out. 

5.595- 2.7/8/U, 5.595-2,7/USB 

8 pole 2.7Khz wide Upper sideband. Impedence 800ohms 15pf In/800ohms Opf out. 

5.595- .500/4, 5.595-.500/4/CW 

4 pole 500 cycles wide CW. Impedance 800ohms 15pf In/800ohms Opf out, 

9.0USB/CW 

6 pole 2.7KHZ wide at 6dB. Impedance 680ohms 7pf In/300ohms 8pf out. CW-1599HZ 


19.99 

19.99 

19.99 

19.99 


KQKUSAI ELECTRIC CO, Mechanical Filter #f1F-455-ZL/ZU-21H 

455KHz at Center Frequency of 453.5KC, Carrier Frequency of 455KHz 2.36KC Bandwidth. 

Upper sideband. (ZU) 19,99 

Lower sideband. (ZL) 19.99 

ft***************************************************************************** 

CRYSTAL FILTERS 

NIKKO FX-07800C 7.3MHz $10.00 

TEW FEC-103-2 10.6935MHz 10.00 

SDK SCH-113A 11.2735MHz 10.00 

TAMA TF-3LH250 CF 3179.3KHz 19.99 

TYCO/CD 001019880 10.7MHz 2pole 15KHz bandwidth 5,00 

MOTOROLA 4884863B01 11.7MHz 2pole 15KHz bandwidth 5.00 

PTI 5350C 12MHz 2pole 15KHz bandwidth 5.00 

PTI 5426C 21,4MHz 2pole 15KHz bandwidth 5.00 

PTI 1479 10.7MHz 8pole bandwidth 7,5KHz at 3dB, 5KHz at 6dB 20.00 

COMTECH A10300 45MHz 2pole 15KHz bandwidth 6.00 

FRC ERXF-15700 20.6MHz 36KHz wide 10.00 

FILTDCH 2131 CF 7.825MHz 10.00 

CERAMIC FILTERS 

AXEL 4F449 12.6KC Bandpass Filter 3dB bandwidth l,6KHz frcm ll.8-13.4KHz 10.00 

CLEVITE TO-OLA 455KHz4-2KHz bandwidth 4-7% at 3dB 5.00 

TCF4-12D36A 455KHZ4—lKHz bandwidth 6dB ruin 12KHz, 60dB max 36KHz 10.00 

MURATA BFB455B 455KHz 2.50 

BFB455L 455KHz 3.50 

CFM455E 455KHz -f-5.5KHz at 3dB , -f~8KHz at 6dB , +-16KHZ at 50dB 6.65 

CFM455D 455KHz 4-7 KHz at 3dB , 4-lOKHz at 6dB , 4-20KHZ at 50dB 6.65 

CFR455E 455KHZ 4-5.5KHZ at 3dB , 4-8KHz at 6dB , 4-16KHZ at 60dB 8.00 

CFU455B 455KHz 4— 2KHz bandwidth 4-lSKHz at 6dB, +-30KHZ at 40dB 2.90 

CFU455C 455KHz +-2KHZ bandwidth 4-12.5KHz at 6dB , -H-24KHz at 40dB 2.90 

CFU455G 455KHz 4— iKHz bandwidth 4— 4,5KHz at 6dB , 4— lOKHz at 40dB 2.90 

CFU455H 455KHZ 4-lXHz bandwidth 4-3KHZ at 6dB , 4-9KHz at 40d£ 2,90 

CFU455I 455KHz 4—IKHz bandwidth 4~2KHz at 6dB , 4—6KHz at 40dB 2.90 

CFW455D 455KHZ 4-lOKHz at 6dB , 4-20KHZ at 40dB 2.90 

CFW455H 455KHZ 4-3KHZ at 6dB , 4-9KHz at 40dB 2,90 

SFB455D 455KHZ 2.50 

SFD455D 455KHZ 4— 2KHz , 3dB bandwidth 4.5KHz 4— LKHz 5,00 

SFE10.7MA 10.7MHz 280KHz 4-50KHZ at 3dB , 650KHZ at 20dB 2.50 

SFE10.7MS 10,7MHz 230KHZ 4-50KHz at 3dB , 570KHZ at 20dB 2.50 

SFG10.7MA 10.7MHz 10.00 

NIPPON LF-B4/CFU455I 455KHZ 4-lKHz 2.90 

LF-B6/CFU455H 455KHZ 4-lKHz 2.90 

LF-B8 455KHZ 2.90 

LF-C18 455KHZ 10,00 

TDK IN CF4 5 5A/BFU4 55K 455KHZ 4-2KHZ 5.00 

MATSUSHIRA EFC-L455K 455KHZ 7.00 

#**#*****#********#»****•*#*****#**#**#****#*********#********■*###**#***«■****** 

SPECTRA PHYSICS INC. Model 088 HeNe LASER TUBES 

PCWER OUTPUT 1.6MW. BEAM DIA. ,75MM BEAM DIR. 2.7MR 8KV STARTING VOLTAGE DC 

68K OHM 1WATT BALLAST 1000VDC 4-100VDC At 3.7MA $59.99 

R0TR0N MUFFIN FANS Model MARK4/MU2A1 

115 VAC 14WATTS 50/60CPS IMPEDENCE PROIECIED-F 88CFM at 50CPS $ 7.99 

105CFM at 60CPS THFSF ARF NFW 


TDK IN 
MATSUSHIRA 


4F449 

TO-OLA 

TCF4-12D36A 

BFB455B 

BFB455L 

CFM455E 

CFM455D 

CFR455E 

CFU455B 

CFU455C 

CFU455G 

CFU455H 

CFU455I 

CFW455D 

CFW455H 

SFB455D 

SFD455D 

SFE10.7MA 

SFE10.7MS 

SFG10.7MA 

LF-B4/CFU455I 

LF-B6/CFU455H 

LF-B8 

LF-C18 

CF455A/BFU455K 

EFC-L455K 


4—6KHz at 40dB 


10.00 

5.00 

10.00 

2.50 

3.50 
6.65 
6.65 
8.00 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 

2.50 
5.00 
2.50 
2.50 

10.00 

2.90 

2.90 

2.90 

10,00 

5.00 

7.00 


««*»»*** 


50/60CPS 

THESE ARE NEW 


oJVl“H® electroi\ic$ 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


Toll Free Number 
800 - 528-0180 
(For orders only) 


All parts may be new or 
surplus, and parts may be 
substituted with comparable parts 
if we are out of stock of an item ” 

For information call: (602) 242-3037 
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RF TRANSISTORS 


TYPE 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

2N1561 

$25.00 

2N5920 

$ 70.00 

40608 RCA 

$ 2.48 

BFY 90 

$ 1.50 

2N1562 

25.00 

2N5921 

80.00 

40673 RCA 

2.50 

BLW60C5 

15.00 

2N1692 

25.00 

2N5922 

10.00 

40894 RCA 

1.00 

BLX67 

12.25 

2N2857 

1.55 

2N5923 

25.00 

60247 RCA 

25.00 

BLX67C3 

12.25 

2N285 7.J AN 

4. 10 

2N5941 

23.00 

61206 RCA 

100.00 

BLX93C3 

22.21 

2N2857JANTX 

4.50 

2N5942 

40.00 

62800A RCA 

60.00 

BLY87A 

7. 50 

2N2876 

13. 50 

2N5944 

10.35 

62803 RCA 

100.00 

BLY88C3 

13.08 

2N2947 

18.35 

2N5945 

10.00 

430414/3990RCA 

50.00 

BLY89C 

l 3.00 

2N2948 

13.00 

2N5946 

12.00 

3457159 RCA 

20.00 

BLY90 

45.00 

2N2949 

15.50 

2N5947 

9.20 

3729685-2 RCA 

7 5.00 

BLY92 

13.30 

2N3118 

5.00 

2N6080 

6.00 

3729701-2 RCA 

50,00 

BLY94C 

45.00 

2N3119 

4.00 

2N6081 

7.00 

3753883 RCA 

50.00 

BLY351 

10.00 

2 N 313 4 

1.15 

2N6082 

9.00 

615467-902 

25.00 

BLY568C/CF 

30.00 

2N3287 

4.90 

2N6083 

9.50 

615467-903 

40.00 

C2M70-28R 

92.70 

2N3288 

4.40 

2N6084 

12.00 

2SC568 

2.50 

C25-28 

57.00 

2N3309 

4.85 

2N6094 

11.00 

2SC703 

36.00 

C4005 

2.50 

2N3375 

17. 10 

2N6095 

12.00 

2SC756A 

7.50 

CD 1659 

20.00 

2N3478 

2.13 

2N6096 

16. 10 

2SC 781 

2.80 

CD 1899 

20.00 

2N3553 

1.55 

2N6097 

20. 70 

2SC1018 

1.00 

CD 1920 

10.00 

2N3553JAN 

2.90 

2N6105 

21.00 

2SC1042 

24.00 

CD2188 

18.00 

2N3632 

15.50 

2N6136 

21 .85 

2SC1070 

2.50 

CD2545 

24.00 

2N3733 

1 1.00 

2N6166 

40.24 

2SC1216 

2.50 

CD2664A 

16.00 

2N3818 

5.00 

2N6267 

142.00 

2SC1239 

2.50 

CD3167 

92.70 

2N3866 

1.30 

2N6304 

1.50 

2SC 1251 

24.00 

CD3353 

9 5.00 

2N3866.JAN 

2.20 

2N6368 

30.00 

2SC1306 

2.90 

CD3435 

26.30 

2N3866JANTX 

3.80 

2N6439 

55.31 

2SC1307 

5.50 

CD 3900 

152.95 

2N3866JANTXV 

4.70 

2N6459 

18.00 

2SC1424 

2.80 

CM2 5-12 

20.00 

2N3866AJANTXV 

5.30 

2N6567 

10.06 

2SC1600 

5.00 

CM40-12 

27.90 

2N3924 

3.35 

2N6603 

13.50 

2SC1678 

2.00 

CM40-28 

56.90 

2N3926 

16.10 

2N6604 

13.50 

2SC1729 

32.40 

CME50-12 

30.00 

2N3927 

17.25 

2N6679 

44.00 

2SC1760 

1.50 

CTC2001 

42.00 

2N3948 

1.75 

2N6680 

80.00 

2SC1909 

4.00 

CTC2005 

55.00 

2N3950 

25.00 

021-1 

15.00 

2SC1945 

10.00 

CTC3005 

70.00 

2N3959 

3.85 

01-80703T4 

65.00 

2SC1946 

40.00 

CTC3460 

20.00 

2N4012 

11.00 

35C05 

15.00 

2SC1947 

10.00 

DV2820S 

25.00 

2N4037 

2.00 

102-1 

28.00 

2SC1970 

2.50 

DXU003P70 

22.00 

2N4041 

14.00 

103-1 

28.00 

2SC1974 

4.00 

DXL2001P70 

19.00 

2N4072 

1.80 

103-2 

28.00 

2SC2166 

5.50 

DXL2002P70 

14.00 

2N4080 

4.53 

104P1 

18.00 

2SC2237 

32.00 

DXL350IAP1 OOF 

47.00 

2N4127 

2 1.00 

163P t 

10.00 

2SC2695 

47.00 

EFJ4015 

12.00 

2N4416 

2.25 

181-3 

15.00 

A2X1698 

POR 

EFJ4017 

24.00 

2N4427 

1.25 

210-2 

10.00 

A3- L 2 

14.45 

EFJ4021 

24.00 

2N4428 

1.85 

269-1 

18.00 

A50-12 

24.00 

EFJ4026 

35.00 

2N4430 

11.80 

281-1 

15.00 

A209 

10.00 

EN15745 

20.00 

2N4927 

3. 90 

282-1 

30.00 

A283 

6.00 

FJ9540 

16.00 

2N4937 

3.45 

482 

7.50 

A283B 

6.00 

FSX52WF 

58.00 

2N4959 

2.30 

564-1 

25.00 

A1 6 10 

19.00 

065739 

25.00 

2N5016 

18.40 

698-3 

15.00 

AF102 

2.50 

G65386 

25.00 

2N5026 

15.00 

703-1 

15.00 

AFY12 

2.50 

OM0290A 

2.50 

2N5070 

18.40 

704 

4.00 

AR7115 

20.00 

HEP 76 

4.95 

2N5090 

13.80 

709-2 

11.00 

AT 4143 5-5 

6.35 

HEPS 3002 

L 1.40 

2N5108 

3.45 

711 

4.00 

B2-8Z 

10.70 

HEPS 3003 

30.00 

2N5109 

1.70 

733-2 

15.00 

B3-12 

10.85 

HEPS 3005 

10.00 

2N3160 

3.45 

798-2 

25.00 

B12-12 

15. 70 

HEPS3006 

19.90 

2N5177 

21.62 

3421 

28.00 

BAL0204125 

152.95 

HEPS3007 

25.00 

2N5179 

1.04 

3683P1 

15.00 

BF25-35 

56.25 

HEPS3010 

11.34 

2N5216 

56.00 

3992 

2 5.00 

B40-12 

19.25 

HF8003 

10.00 

2N5470 

75.00 

4164P1 

15.00 

B70-12 

55.00 

HFET2204 

1 12.00 

2N5383 

3.45 

4243P1 

28.00 

BF272A 

2.50 

HP 35821 

38.00 

2N5589 

9.77 

4340P3 

18.00 

BFQ85 

2.50 

HP 35826B 

32.00 

2N3590 

10.92 

4387P1 

27.50 

BFR21 

2.50 

HP35826E 

32.00 

2N5591 

13.80 

7104-1 

28.00 

BFR90 

1.00 

HP35831E 

30.00 

2N5596 

99.00 

7249-2 

10.50 

BFR91 

1.65 

HP35832E 

50.00 

2N5636 

12.00 

7283-1 

37.50 

BFR99 

2.50 

HP35833E 

50.00 

2N5637 

15.50 

7536-1 

30.00 

BFTJ2 

2.50 

HP35859E 

75.00 

2N5641 

12.42 

7794-1 

10. 50 

BFW16A 

2.50 

HP 35866E 

44.00 

2N3642 

14.03 

7795 

15.00 

BFW17 

2.50 

HXTR2101 

44.00 

2N5643 

25.50 

7795-1 

15.00 

BFW92 

1.50 

HXTR3101 

7.00 

2N5645 

13.80 

7796-1 

24.00 

BFX44 

2.50 

HXTR5101 

31.00 

2N5646 

20.70 

7797-1 

36.00 

BFX48 

2.50 

HXTR6104 

68.00 

2N5631 

11.05 

40081 RCA 

5.00 

BFX65 

2.50 

HXTR6105 

31.00 

2N5691 

18.00 

40279 RCA 

10.00 

BFX84 

2.50 

HXTR6106 

33.00 

2N5764 

27.00 

40280 RCA 

4.62 

BFX85 

2.50 

3 310 

1.00 

2N3836 

3. 45 

40281 RCA 

10.00 

BFX86 

2.50 

302000 

10.00 

2N5842 

8.45 

40282 RCA 

20.00 

BFX89 

1.00 

JO2001 

25.00 

2N5847 

19.90 

40290 RCA 

2.80 

BFY 1 1 

2.50 

J04045 

24.00 

2N5849 

20.00 

40292 RCA 

13.05 

BFY L 8 

2.50 

KD5522 

2 5.00 

2N5913 

3.25 

40294 RCA 

2.50 

BFY 19 

2.50 

KJ5522 

25.00 

2N3916 

36.00 

40341 RCA 

21.00 

BFY 3 9 

2.50 

Ml 106 

13.75 


Toll Free Number 
800 - 528-0180 
(For orders only) 


"All parts may be new or 
surplus, and parts may be 
substituted with comparable parts 
if we are out of stock of an item. 1 ' 

For information call: 


(602) 242-3037 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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RF TRANSISTORS (CONTINUED) 


Ml 107 

$16.75 

MRF458 

$20.70 

NE02160ER 

$100.00 

SD1009 

$15.00 

Ml 131 

5.15 

MRF464 

25.30 

NE021350 

5.30 

SD1009-2 

15.00 

Ml 132 

7.25 

MRF466 

18.97 

NE13783 

61.00 

SD1012 

10.00 

Ml 134 

13.40 

MRF472 

1.50 

NE21889 

43.00 

SD1012-3 

10.00 

M9116 

29.10 

MRF475 

3.10 

NE57835 

5.70 

SD1012-5 

10.00 

M9579 

6.00 

MRF476 

3.16 

NE64 360ER-A 

100.00 

SD1013 

10.00 

M9380 

7.95 

MRF477 

20.00 

NE64480 (B) 

94.00 

SD1013-3 

10.00 

M9587 

7.00 

MRF479 

8.05 

NE73436 

2.50 

SD1013-7 

10.00 

M9 588 

5.20 

MRF492 

23.00 

NE 7 7 362ER 

100.00 

SD1016 

15.00 

M9622 

5.95 

MRF502 

1.04 

NE98260ER 

100.00 

SD1016-5 

15.00 

M962 3 

7.95 

MRF503 

6.00 

PRT8637 

2 5.00 

SD1018-4 

13.00 

M9624 

9.95 

MRF504 

7.00 

PT3127A 

5.00 

SD1018-6 

13.00 

M9625 

15.95 

MRF509 

5.00 

PT3127B 

5.00 

SD1018-7 

13.00 

M9630 

14.00 

MRF511 

10.69 

PT3127C 

20.00 

SD1018-15 

13.00 

M9740 

27.90 

MRF515 

2.00 

PT3127D 

20.00 

SD1020-5 

10.00 

M9741 

27.90 

MRF517 

2.00 

PT3127E 

20.00 

SD1028 

15.00 

M9755 

16.00 

MRF525 

3.45 

PT3190 

20.00 

SD1030 

12.00 

M9 780 

5. 50 

MRF559 

L. 76 

PT3194 

20.00 

SD1030-2 

12.00 

M9827 

11.00 

MRF587 

11.00 

FT3195 

20.00 

SD1040 

5.00 

M9848 

35.00 

MRF605 

20.00 

FT35 37 

7.80 

SD1040-2 

20.00 

M9830 

13.50 

MRF618 

25.00 

PT4166E 

20.00 

SD1040-4 

10.00 

M9851 

20.00 

MRF626 

12.00 

PT4 L76D 

2 5.00 

SDL040-6 

5.00 

M9860 

8.25 

MRF628 

8.65 

PT4186B 

5.00 

SD 1043 

12.00 

M9887 

2.80 

MRF629 

3.45 

PT4209 

2 5.00 

SD1043-1 

10.00 

M9908 

6.95 

MRF641 

2 5.30 

PT4209C/5645 

2 5.00 

SD1045 

3.75 

M9965 

12.00 

MRF644 

27.60 

PT4556 

24.60 

SD1049-1 

2.00 

MM 1500 

25.00 

MRF646 

29.90 

PT4570 

7.50 

SD1053 

4.00 

MM1550 

10.00 

MRF648 

33.35 

PT4577 

20.00 

SD1057 

10.00 

MM 1552 

50.00 

MRF816 

15.00 

PT4590 

5.00 

SD1065 

4.75 

MM1553 

50.00 

MRF823 

20.00 

PT4612 

20.00 

SD1068 

15.00 

MM1607 

8.45 

MRF846 

44.85 

PT4628 

20.00 

SD1074-2 

18.00 

MM1614 

10.00 

MRF892 

35. 50 

PT4640 

20.00 

SD1074-4 

28.00 

MM1810 

15.00 

MRF894 

46.00 

PT4642 

20.00 

SD1074-5 

28.00 

MM 1810 

15.00 

MRF901 3 Lead 

L. 00 

PT5632 

4.70 

SDl076 

18.50 

MM1943 

1.80 

MRF901 4 Lead 

2.00 

PT5749 

25.00 

SD107 7 

4.00 

MM2608 

5.00 

MRF902/2N6603JAN 

15.00 

PT6612 

25.00 

SD1077-4 

4.00 

MM3375A 

17.10 

MRF902B 

18.40 

PT6619 

20.00 

SD107 7-6 

4.00 

MM4429 

10.00 

MRF904 

2.30 

PT6708 

25.00 

SD1078-6 

24.00 

MM8000 

1.15 

MRF905 

2.55 

PT6709 

25.00 

SD1080-7 

7.50 

MM8006 

2.30 

MRF9 11 

2.50 

PT6720 

2 5.00 

SD1080-8 

6.00 

MM801 1 

25.00 

MRF965 

2.55 

PT8510 

15.00 

SD1080-9 

3.00 

MPSU31 

1.01 

MRF966 

3.55 

PT8524 

25.00 

SDI084 

8.00 

MRA2023- 1.5 

42.50 

MRF1000MA 

32.77 

PT8609 

25.00 

SD1087 

15.00 

MRF 134 

10.50 

MRF1004M 

31.05 

PT8633 

25.00 

SD1088 

22.00 

MRF136 

16.00 

MRF2001 

41.74 

PT8639 

25.00 

SD1088-8 

22.00 

MRF171 

35.00 

MRF2005 

54.97 

PT8659 

25.00 

SD1089-5 

15.00 

MRF208 

11.50 

MRF5176 

24.00 

PT8679 

25.00 

SD1090 

15.00 

MRF212 

16. 10 

MRF8004 

2.10 

PT8708 

20.00 

SDI094 

15.00 

MR F 2 2 1 

10.00 

MSC1720-12 

225.00 

PT8709 

20.00 

SD1095 

15.00 

MRF223 

13.00 

MSC1821-3 

125.00 

PT8727 

29.00 

SD1098-1 

30.00 

MRF224 

13.50 

MSC1821-10 

225.00 

PT8731 

2 5.00 

SD1100 

5.00 

MRF227 

3.45 

MSC2001 

30.00 

PT8742 

19. 10 

SD1109 

18.00 

MRF230 

2.00 

MSC2010 

93.00 

PT8787 

25.00 

SD1115-2 

7.50 

MRF23 t 

10.00 

MSC2223-10 

245.00 

PT8828 

2 5.00 

SD1115-3 

7.50 

MRF232 

12.07 

MSC2302 

FOR 

PT9700 

25.00 

SD1115-7 

2.10 

MRF237 

3.15 

MSC3000 

35.00 

PT9702 

25.00 

SD JI16 

5.00 

MR F 2 3 8 

13.80 

MSC3001 

38.00 

PT9783 

16.50 

SD1118 

22.00 

MRF239 

17.25 

MSC72002 

FOR 

PT9784 

32.70 

SD1119 

5.00 

MRF245 

35.65 

MSC73001 

FOR 

PT9790 

56.00 

SD1124 

50.00 

MRF24 7 

31.00 

MSC80064 

35.00 

PT3 108 3 

20.00 

SOI 132-1 

15.00 

MR F 30 4 

36.00 

MSC80091 

10.00 

PT31962 

20.00 

SD1132-4 

12.00 

MRF306 

50.00 

MSC80099 

3.00 

PTX6680 

20.00 

SDl133 

9.50 

MR F 313 

11.15 

MSC80593 

FOR 

RE 3754 

25.00 

SD1133-1 

10.00 

MRF314 

29.21 

MSC80758 

FOR 

RE3789 

25.00 

SOI 134-1 

2.50 

MRF315 

28.86 

MSC82001 

33.00 

RF35 

16.00 

SD 1134-4 

12.00 

MR F 3 16 

55.4 3 

MSC82014 

33.00 

RF85 

17.50 

SD1134-17 

12.00 

MRF317 

63.94 

MSC82020M 

130.00 

RF 110 

21.00 

SD1135 

10.25 

MRF412 

18.00 

MSC82030 

33.00 

S 50-12 

23.80 

SD1135-3 

12.00 

MRF420 

20. 12 

MSC83001 

40.00 

S 3006 

15.00 

SD1136 

12.50 

MRF421 

25.00 

MSC83003 

82.00 

S 3007 

10.00 

SD1136-2 

12.50 

MRF422 

38.00 

MSC83005 

70.00 

S 3031 

22.00 

SD1143-1 

10.00 

MRF427 

17.25 

MSC83026 

P0R 

SCA3522 

5.00 

SD1143-3 

17.00 

MRF428 

63.00 

MSC83303 

FOR 

SCA3523 

5.00 

SD1144 

4.00 

MRF433 

12.07 

MSC84900 

60.00 

SD345 

5.00 

SD1145-5 

15.00 

MRF449/A 

12.65 

MT4150 

14.40 

SD445 

5.00 

SD1146 

15.00 

MRF450/A 

14.37 

MT5126 

25.00 

SD 1004 

15.00 

SD1147 

15.00 

MRF452/A 

17.00 

MT5596(2N) 

99.00 

SDL007 

15.00 

SDl188 

10.00 

MRF453/A 

18. 40 

MT5768(2N) 

95.00 

SD1007-2 

15.00 

SD1189 

24.00 

MRF454/A 

20. 12 

MT8762 

25.00 

SD1007-4 

15.00 

SD1200 

1.50 

MRF455/A 

16.00 

NE02136 

2.00 

SD1007-5 

15.00 

SD1201-2 

15.00 


Toll Free Number “All parts may be new or 

surplus, and parts may be 
substituted with comparable parts 
if we are out of stock of an item." 

For information call: (602) 242-3037 PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

I —.— 1 .. . " ' * " "" - --- ■ " -i. i— 


800 - 528-0180 
(For orders only) 
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RF Transistors (continued) 


SOUP? 

110.00 

S0llO4-« 

f 2.50 

50E44W 

195.00 

MF9ft7 ’ 

>40.» 

spi7ft4Ri; 

JV.'DD 


23-00 

5D1514-1 

41,00 

51P7^t r 

15.00 



501104 

1.00 

SPI45J 

rn.oo 

S».ri45l 

40. m 

SbLzei 

15, do 

S O 14 15- 1 

l«, 00 

■iptuyjr 

Mjn.Oo 

tumis 

15,00 

sDmi'ti 

4.*5 

*01101 

1.00 

1DI45I-4 

J4.0D 

mriflu 

40.00 

1DI7A> 

9 V,«J 

4*14L* 

25.04 

4PIH2IH 

1 ?0.00 

sirjii? 

14,00 

SBLZU-IA 

4.fV 

54>l K» 

1.00 

40144UII 

70,00 

ur;oi i -1 

*0,00 

if[7* l-l 

11,00 

S&I4J7-2 

*>„0Q 

S0E544 

24.00 

sano7iPt 

50.00 

50121t -7 

5.OT 

STM 191 

1.00 

SO 1444-J 

45,00 

sbt'tct; 

10,(10 

40 E 2 72 


5D1428 

24,00 

sot 54) 

jji.oa 

siftOO* 

74.00 

5PUTHI 

1,00 

SD1JU7 

a.od 

501477 

>5.00 

nr? is; 

22.00 

smu 72-1 

10,11 

1*01-20 ftOft*. 

17,00 

sbi >l*m 

15.00 

*1*152 

14,00 

SIH71A 

IJ. t» 

4IH Tl* 


4014 m 

11. « 


14*00 

401l?j-; 


S0I42U-7 

ii. on 

501541 

7t,M 

747684 

15,00 

i£[2Vi-i, 

ATrOO 

4DI141-4 

4.00 

5 p 14 ft4.' 

11,00 

siF7;e4 

74,00 

501172-4 

ID, SI 

SO 1*7'#- 1 

14,50 

50t174-l 

Ml 

TM5J0 

1 5.00 

SOIJ19-1 

15.00 

501147- 1 

1 -00 

>iTl 1 4S - 

1.10 

W72V- 

100.00 

SBEJti 

Ui 75 

SOI47V-\ 

14.00 

SDI474 

4,51 

TAA5B3 

11.00 

sptftT-a 

11*00 

5DI MM 

2.40 

30)414-4 

1.10 

5BF27B1 

5,00 

4)it 27*-1 

M.-fi 

SB1410 

)?,DO 

Sf*557 

24.00 

7AB4B2 

14.00 

50I77C 

ft, 00 

b0l lE.1-1 

2h 10 

SOI 404-« 

E .Ml 

SPF2171 

11.00 

SDE27I-4 

ii,7i 

SfiEftlO-.' 

IS. 00 

SCKKII 

5,00 

T*rn4t 

14,00 

50172^1 

• *1* 

1DL171 

J. 40 

50UB4-1 

t r W 

sartut 

40,00 

50lJ7a-t 

11.00 

IDU14 

24,00 

SL 501-15 

14,00 

T4*544 

1J,« 

501270-* 

fl.oo 

ibim-A 

7*10 

SOI ftSB 

22,iv 

1R7714B 

ia,» 

SD12?Y-J 

15.1X1 

SDHH-' 

IS*00 

SL 501-8 r j, 

15.00 

TAfte*4 

14,00 

&09277-S 

IS.00 

MKlfi 

14.DO 

SPHiBB-t 

ja.oo 

4IT717B 

14.00 

SOUBI-J 

5,DO 

5P14U-* 

74,00 

Mf 7 11 4 

5,00 

TUJSff 

4,54 

5PI77J-D 

7.10 

iiH IBb- | 

1*00 

SOI-BB-7 

2 7,00 

jatr 14 ?2 

24.DO 

501251 

10.0b 

IDUH 

Jt,0Q 

517117 

15.00 

TPJtJ 

7.» 

SO 1224-JO 

■ a. w 

spLiaa-i 

(*W 

inJftSi i 

IS, 00 

5R775S4 

40. DO 

5DJ211-7 

10. 6U 

501441 

14,00 

swm 

50,00 

Tf1024 

5,00 

SJ3I77V 

ta.oo 

idi tan- r 

1.00 

501hVV-1 

Mi. 0b 

nr}nT 

21,120 

40]251-1 

10*00 

STU442 

11,00 

5BF750 

14*00 

TP 102 a 

15.00 

101215-l 

11.00 

1,014*1 

71.00 

JDI5IIM1 

r4*oo 

SSftfftl 

HI.DC 

501 211-4 

10,110 

KOI 444 

>.74 

5XT?4 I H‘ 

20,00 

TTOl 

5,00 

10I22Y-J 

lb, *4 

>iM, i nA 

24.00 

5D14IO-7 

in.oo 


4D.DC 

5p| 219- 3 

15.00 

5PI444-* 

1,74 

■'. 1FJ5 R r J 

2.50 

TXVT2201 t Hf 

450.00 

5DI2J1- 

lb. 14 

SOI id 

1 a. no 

504422-4 

5i.m 

liftFfejn 

vD.IJfi 

501tlC-- 

3 5.00 

4HIA44-! 

1,24 

MPVHVi 

15.00 

YJ77-2 

75.00 

501212 

4.00 

>01410 

la .do 

401%2*-l 

24.00 

54T7I2I 

74.00 

5D1 IW-t 

15,00 

5DI44B 

4,0) 

nut |(Ki> 

40.00 

V4I0IE 

2b. Ob 

4fil7W>-6 

11.00 

50|410- l 

11*00 

SOI 570-7 

u*oo 

5R72S22{m4ni 

11.40 

501 MJ0 

1*24 

SOI 140-1 

J1.00 

svriOta 

4,00 

yni 

5,00 

SOEZAA-t 

u.oa 

501410-* 

It.DO 

40)410*; 

l* r 0O 

ii? ;av 

20 r 00 

50|Mt-t 

uoo 

509*41 

I5,0f9 

sirtor* 

50.00 




Relays 


RNC To Bucuniii Plug Coax Cable RG- SB 16 Inch or BNC to X Coax Cable RG-S 8 16 inch. 


f' 


k Amphenol 

Hart # 316 - 10102-8 
1 l 5 Vac Type HNC DC to 3 GHz 


$ 29*99 


COAXIAL RELAY SWITCHES SPDT 
FXR 

Part # 300-11182 
I 20 Vac Type BNC DC to 4 GHz 
FSN 5985 - 543-1225 

$ 39.99 


vm 

Hart 4 300-11173 
l 20 Var Type BNC' Same 
KSN 5985-54 3-1830 

$ 39*99 
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POfitWW P**c*'d enty U S Fiwt* MO«t 9 Cw»M* * GKW» Q*h 
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Wail rlbb * 1 /* W lb# Midhi 9 If* Mf Itaa* T «1 Fgi^onwiF ■ iFilannd imly by tar «r*l l* 


nt*[rttal Hi xm at U S 
f C0i|*O prtw 


rOMION OHM.RS. An Fbi*H 0 Ft vdwi HUAI EM prtt*id «nh • * &*’t v Mr™* Onk*' rfa* M’'U5 MJNDlj ONLV 

W* *ff. urn UC9Q <1 not awaflabM fu I^m^i CAbUM IHfl t* r-.ialti an* itii«**(rtaai* » a IdWi vJ (wxTMrtf F\rth*t 

•hiIl" ifialluri It arvlatA* 1* 

Mount U«nl*r IDpu f rigay iMii" Eb ^00 Jn* 1*1 mTlay* h V * «' IijI'a? 5i «• 
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0fMr 14 you nitb to had II Ibmy^ I Ft* pHl nffe* 1*»f* ilil^Dd F^ wfrit.H, i± tftdil’ixaF Fb IFm *f!0Ck">5 A*K*|ng t,1d Nv 

Mila 

DPER iCCOUKTS W* t#or*1 Ihal ** rjo ngl n ■ u* op»" ateoiAW* 

OflOEP FOAMa Wrr* c*aw l«dt« an inekiOtai wilh **tf ortfM <0* rvvi wtummui:* Ad*|.f-r,»i *.-* r» 


PARTS: Wt rvtvrva in* riQiit lo suihIMlii* ex rep^co any n«fn i^uri * pjul oi equal or oompifibi* 

■MaiftcuUon 


POSTAGE MiniFnum 9-Piippimcj tnq JT»ndlm(j In in* U S C*n*de. ind UbtlcoiS S3 00 for flr«jr*a *hip- 
>untri*a f*\ $5.60 Air rti#« are available a I ir» time oi ymn orOtw Alt foreign imktra 
% of rbe ordered amounf lor 5 Dipping and bandiiog COD 'a ar« anip^Hi AIR 


menu, all om^r 
pl«ase Include 
OHL¥ 


PREPAID ORDERS; Orders meal be accompanied tty a checa 4 

PRICES Prices are subject EOClrjng# aithoul nollce 

PURCHASE ORDERS; We accept purchase orders only «n*n ittey are accompanied by * Cftetk 

RESTOCK charges if parts are returned to MHZ ELECTHCWK^, «nc due to Cusiomer «tor me 
cualomef win U held responsible for all feea incurred and will be charged a »5S RESTOCK 
CHARGE wilh |he rernalnder in CREDIT OHLV The foUcwrlng must accompany any return; A copy oi 
our invoice, return authorisation number which mual be obtained pricy to ahlpfKng the mercnandiae 
bsL-h neiumn must bedoos wiEhin 10 DAY'S d receipt or parcel Hflturn aulhcyLfanoo numbera can 
be Obtained by calling {S07v ?*2-B9l& Of notifying us by poei card Return authorisations will not be 
given out cm gut 600 number 


SALES TAX ARIZONA resilient* muai add 6% sale* lax. unless a signed ARIZONA resale lex card 
is currently on file with ua a|i orders placed by persons outside of ARIZONA but delivered to per 
sons in ARIZONA are subject to the 6sales m 


SHORTAGE OR DAMAGE: All claims for shortage* or damage* must be made within 5 DAYS of 
receipt el parcel Claims musl include a copy of our invoice, along with • return aulhortralton 
numbci which can be obi n nod by contacting us at f£Q2l 24Z-6916 or tending a poet card Authoriza¬ 
tions cannot be on our aoo number All items mull be properly packed. IT items ere not property 
packed make aura to contact the carrier so that they can come out and inspect the package before 
it la nigmed to us Customer! which do not notify ua within this time period win be held reaponarbia 
for the entire order as we will consider the order complete 


OUR 600 NUMBER 1$ STRICTLY FOR ORDERS ONLY jttity 5204180 INFORMATION CALLS ARE 
TAKEN ON {£021 242-8916 or tf02| 242 3007 


SM G I[z 


electronic* 

2111 W. CAMELBACK ROAD i 

PHOENIX, ARIZONA 8S015 




Ail parts may Df? mew or 
surplus, and pads may be 
sutusliluted with comparable parts 
ii we ate out of 5lock of am Hem 
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TeH 'em you saw it in HAM RADIO! 


























\ WAS $39.95 retail 

\ \ NOW $9.95 

\ SAVE 75% off the 

\_ -——' regular retail price 

SUPER deal with the publisher allows us to drop the price of the Bill 
Orr RADIO HANDBOOK to the low, low price of just $9.95! 


RADIO HANDBOOK by William Orr, W6SAI 


Some selected subjects covered include: 

FM and Repeaters 


Electronic Fundamentals 
Semiconductor Devices 
Vacuum Tube Principles 
Special Microwave Tubes 
Radio Frequency Power Amplifiers 
SSB Transmission and Reception 
Amplification of RF Energy 
Frequency Synthesis 


RFf 

Equipment Design 
Transmitter Keying and Control 
Power Supplies 
Radiation and Propagation 
The Transmission Line 
Antenna Matching Systems 


HF General Purpose Antennas 
Fixed Directive Arrays 
Rotary Beam Antennas 
VHF & UHF Antennas 
Test Equipment 
The Oscilloscope 
Construction Practices 
Electronics Math and Calculations 


i 


This book certainly is one of the finest reference sources available today. The 
22nd edition reflects the very latest in state-of-the-art techniques in a compre¬ 
hensive single source reference book. Invaluable for hams, electronics techni¬ 
cians, design engineers, and hobbyists alike. Over 1,000 pages of information 
found in earlier editions plus more on antennas, amplifiers, theory, and semi¬ 
conductors to name just a few of the updated sections. The Radio Handbook is 
chock-full of practical, tested projects that run from high powered RF amplifiers 
and state-of-the-art equipment to “Weekender” type projects to upgrade overall 
station performance. This book will be of interest to all levels of electronic ex¬ 
pertise. At this special price, you can’t afford to pass up a value like this. Order 
yours today. 1136 pages. ©1981. 22nd edition. 

□ 21874 Hardbound Limited quantities are available. Order now. $9.95 

Please add $3,00 to cover shipping & handling. 

This is the very latest edition , No new edition is about to be issued. This is not a close out. 


ham-- 

radio 

GREENVILLE, NH 03048 


magazine 




BOOKSTORE 


(603) 878-1441 
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THE FIRST NAME IN 
ELECTRONIC TEST GEAR 



-•TOO 






NEW 






-- 


# B 'MSFV 




20 MHz DUAL TRACE OSCILLOSCOPE 


i?risu«pj5HM quality ai Aft Linba amPln price mo (lamwy tviciiinscope 
C 0 fTif>aip« 10 other* Cfmlinq hundii-ds. mqra Pealum* rndudi.* a com- 
pononl to-sting btCu'l lot topacilot rjnqiuil clfcuil and iM4b 

laming * TV vk|h) sync IrtlW * wtdv bandwidth A Hugh Koniivijy ■ In 
lei nil guKule • Ir-cml parrot |i*ca rotate* * t Oail * Ivgh wnoiliwty 
iy rndba * r«dullltO ptwr luppiy * tHjiI1in dlibf«!or ■ r«i soli! 
Inq^GhrmQ 'USA - Add ilOOO per unrt tot postegcr ovurwui o«de<rv 
Mtl l&% ill total nrctei lot insured hjiIkA mail 


$399" 


RAMSEY D-1100 
VOM MULTITESTER 

Compact and FEliabli- designed Id 

orifice A wide vgiHily of «q u i pmnrn 

Fc-aiuies include * mure* bach 

icali 1 * dOubli‘ ftnoln] pint i^i uti 
mowing coil * double otwlaid pro 
taction * in ideal itw coal umi lor 
I ho beginner or « n ipire backup 
unit 


$1995 


leal feada end 
billrry inCludtd 


RAMSEY 


45 MHz DUAL SWEEP OSCILLOSCOPE 


Toe fa nMp ftft * a i»*i iww t*** imyto ims' ami irmr mntwtvi a tm* *» hJfiw 
May Mm la pw mil dear -waviq Outing vwy trwt i -t* Inw o< hagn Hiaiiuancy ft*.• 
to*to% Ototor tHiu'ey 'KKnV W+t** lrUQW . Jfl Mil I n i|j inn* 

1mm 0 a l#i to 0 2 nS*>> * My tofvuiH l**to "me • 1} i u p nignausvi * he 
VnijSjM fuu*T*s CMl CHS LINE l«V’M ind INTWNi iV «MiJ * ln*a jamn ■ T «ei 
■mhh I ant rvwl ' i-if™ dtOm-* at On and LUS RMalDrniK Aafiarad m rrwrp 

* gut Bm) l-e*p OM(Mr * Mi ill toewa * untpm leeati uM - *M * 10 W? J"“ 

■ inn tor |«ni»4r tnrMi OTOMI add fH Md nUr tor mauiad aurleca mad 


$79095* 


NEW RAMSEY 1200 
VOM MULTITESTER 

Cfiecfc inntdlin, diod*+*,and 
LECH with mu prnlirMitpnaMjuaHEy 
meter Omo* kiut urp* include 
decibel scale * ?QK «oll melHiing 
system * mirrored Kill • 
polarity lentefi * 3*3 measuring 
ranges * uleiy probes * biqh 
iinpac| pdaslw: case 


$24" 


leal iflitfi and 
biliary Included 


faS.C 


vv 


RAMSEY D-3100 
DIGITAL MULTIMETER 

Reliable accural* digital mri 
luffl*m«ntf at an amazingly low 
coal • m-brie color coded puih 
Pultpns speeds range aeletEton 
* sb* piastre tut Hand * tecassmt 
input jacks a overload protection 
■ m All ranges. * 3 . digit LCDtfiB 
pliy win auto nro, aulo polarity 
A low BAT indicator 


$4995 


leal laada and 

nailery included 




i y n vn il t Dll h IV 


CT-70 7 DIGIT 525 MHz 
COUNTER 

Lib quality jr .1 breakthrough pne*: Fflituiss 
■ 3 frequency Hinges USUI wilh, pre amp ■ Juai 
iHucl.mfi gate times • gate adtivily indicator 
* Mlmv (ft 150 MHz typical sensitivity * wi£» 
Irequancy range- * > ppm Accuracy 


*119" 

CT-70 tail . 

BP 4 mead pack. 


wu^d includes 
AC adapter 


IBfi.GS 
B 95 


CT-90 9 DIGIT 600 MHz 
COUNTER 

Tpe moil vdrsalde id* leai tfutti 1300 Featurns 3 
selccliirile gale limes * 9diqil% • gale indicnlor 
* dripldy nrjtcJ • MmV (n 1» MHj typical sen 
ini wry ■ KJMHy ttmeba&Mor yvwv calibration 
1 1 ppm accuracy 


$149" mired includes 

CT.gO kit SIS9.9S 

OV J a 1 ppm dwm 11 mabase $9 

L-IJ 1 * mead pack B.B5 


CT-125 9 DIGIT 1.2 GHz 
COUNTER 

A 9 digit counter mat will optpflrfQrm uni la cost' 
mg bundrods more * quid muiculor * ?4mv fa 
150 MHc lypreal simailivity * 9 d>gil display 
* i ppm accuracy * display tipld * duat inputs 
Miin preamps 


$169" 

BP-4 mead pack 


wind Includes 
AC adapter 


CT-50 8 DIGIT 600 MHz 
COUNTER 

A wet sal lie lab bench C punier with pplional 
recfliwe Ireguency ndupter wmch turns me CT 
50 into a digqal raadcrul tor m041 any receiver 
* ySmW (ri 150 -MHj typical sensitivily * BdiQit 
display * l ppm. accuracy 


*169" - 

CT-M tm 

RA ■ 1 receiver edapier k|| 


lt»»S 

14.95 


PR 2 COUNTER PREAMP 


PS-2 AUDIO MULTIPLIER 


r Nr PH ? IS .deal to* r-u-.-i m, r.r-.q *--.n MyrinP. 
imm 10 to 1 000 MHf * Hal ?5 t(b gam * BNC 
uNiiwciori * great tor smiting flF # ideal 
'■•cerverrTW nreamp 


The k*S'? il handy toi High resolution audio 
resolution measurements, multiplier LJP in Ire- 
quunoy * great lor PL tone measurt;meni* 

* multiplies by l6or 100 * 0 01 rnsdluHo ■ 4 
Pui>: m signal preamp/condiEiuner 


$4495 


wired includes 
AC adaplei 


$4 Q95 


wir rrt 


534.95 


139 S 5 


DM-700 DIGITAL MULTIMETER 

Protn mi iqmal qnalily ai u nubbyill pnee I n* 
lures include Z&diHerenl rjingfisand 5 tunc 
mam • 3‘* dkgtt. % inch LED display • aulo- 
mauc dec 1 nun piacemenl * aummanc pdlantgi 


*119" 

DM 70Q Ini 
MP -1 pmb* wi 


wired include* 

AC adapter 


HUB 
4 95 


PEi-2 hit 


h-i> 


PS-IB 600 MHz PRESCALER 

Extendi I he range of your prasenl catmtor la 
tiOO MH| * 7 Slagi' preamp * divide by 10 t ir 
cuitry ■ sensitivity 25mV ril) iM MHr * BNC 
cnnneciors * drives any counter 


*59" 


wired intludei 
AC adapter 


PS-IB Ml 


149.95 


ACCESSORIES FOR RAMSEY COUNTERS 

Telescopic whip anlenna—QNC plug . . $ 8 95 
High impedance probe, light loading ... 16.96 

Low pass probe, audio use ........... 16.95 

Direct probe, general purpose use ..... 13.96 

Tilt ba*l r for CT*70, 90. 125 3,95 




PHONE 0R0ERS CALL 

716 - 586-3950 

TELEX 466735 RAMSEY Cf 


tERMS « salfsIacliDn quarahleed * eNamine Inr 10 days, if ncrE pleesod return in 
original igrm for refund * m & lor snipping and nuunnee to a nummum ui 
$10 00 * aueneas add 15 e ir«r surlace mail * COD ddd $2 50 ICOO in USA tmlyl 
* orders under S15 OD add SI 50 * Ny residents m 7 . sates Ui * 90 day pans 
warranty on all kils * t year parts & labor warranly cm all wired units 

RAMSEY ELECTRONICS. INC. 
2575 Baird Rd. 

Penfield. N Y. 14626 
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products 


the Century 22 

Ten Tec has announced the return of the Ten 
Tec Century transceiver. The Century 22 is a 
50 watt, 6 band CW transceiver that features a 
variable audio filter, automatic gain control, an 
5WR bridge, automatic level control, and an 
electronically switched M S" meter 

The Century 22 measures 4 x 10 x 10,5 in 
ches 125 x 101 x 29 cm }, weighs 6 pounds (2.7 
kgl, and is priced at $389. 



For information, contact Ten Tec, Inc., 
Sevierville, Tennessee 37862, 

7-band scanning radio 

Heath Company has introduced the only kit- 
built scanner to cover aircraft, marine and public 
service bands, ait in one unit. The GR 74€ 
40 Channel Scanning Radio covers all seven 
UHP/VHF radio bands, scans 40 user selected 
frequencies and provides direct access to any 
frequency in the seven bands. 

The 24 key keyboard is divided into program 
and operate sections for simplified operation. 
Forty different channels (frequencies) are easi¬ 
ly programmed into the two 20 channel memory 
banks. Either bank can be scanned at five or 15 
channels per second; the GR 740 s search can 
be programmed or changed at the touch of a 
button. A priority channel can be sampled every 
two seconds, with interruption when a signal is 
detected. 



Patented track tuning permits receiving fre 
quencies across the full band without ad 
justmenis; circuitry is automatically aligned to 
each monitored frequency. A large digital, front 
panel display shows the channels and features 
selected. Alt circuit boards are factory assembled 
and pre aligned to ensure that even the first time 
kit builder can build and operate one of the 
world's best scanning radios, with a minimum 
of time and at a substantial savings. 

For more information about the GR-740 
40 Channel Scanning Radio, contact Heath 
Company, Dept, 150 315, Benion Harbor, 
Michigan 49022 

Chela #301 on Reader Service Card. 


TAPR packet radio 
controller 

Advanced Electronic Applications, Inc, has an 
nounced the introduction of the Model PKT 1, 
packet radio controller, through an arrangement 
with Tucson Amateur Packet Radio, lr>c, 
f TAPR I, Tucson, Ari 2 ona. While the end user 
price is $589.95, Amateur Radio operators can 
take advantage of a discounted price of $499.95 
through participating AEA dealers. 

The PKT 1 is a packaged and warranted ver 
sion of the well known do it yourself TAPR kit 
board with version 3 1 software. The purchase 
price includes application assistance and a year s 
conditional warranty. 

Packet Radio is a burst mode of data or text 
transmission utilizing AFSK, FSK, or P$K 
modiilation. On VHF if mnsat 1200 Baud typical 
ly and uses CRC error checking, ensuring an ex 
tremely low error rate Multiple users may share 
a simplex or duplex channel simultaneously on 
a timeshare multiplexed basis. 



Any packet station using the PKT-1 may 
operate as a store and forward repeater 
(Digipeaterl for someone else s transmission 
while concurrently functioning as a regular 
packet station. Up to 8 Digipeating stations may 
be used between two terminal stations. 
Digipeating allows routing the transmission paih 
around physical obstacles blocking a line-of sight 
radio path and allows extending the link beyond 
line of-sight distances. 

For detailed information, contact Advanced 
Electronic Applications, Inc,, P.O. Box C2160, 
Lynnwood, Washington 98036-0918 

Circle #3<M on Reader Service Cord. 


TOUCHTONE 


JW 


It 


DECODER KIT 


- *r: 


> ■ r 
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□ TMF Receiver Kit 

* 



* impi. !■ I'TMf 
Ri | SS i ?'l 11 | 

IMS * Receive all IG&tdn- 

iltji'd PI Mf iJ'uH-'. 

I * No troTH i'tiiJ 11 tier* 
Nk ] nititcJfid 
^ * Output mlTmr hr 1 or 

I nnn Inrmflt 

CMQfj Um puw«r [c K Jmj| C<i' IT V PC ] 

F t cullent speech immunity 

Includes 3 SBM.hi crystal 22 pm 1C socket, resistor 
pnd capacitors dele client sc hems tit % 

Thy it V»s liri detection. py goirs high alter a valid 
tnnr pjiir i;. penned 

Make vanr o^n SflLHiU runner-di*i.fitful i J ti 
Ouimtily discuuntrt Hver.ifi i' ^ ^ 5 ^ 

Include*, ^hipping U$A 
|Ami h I'A rfrldr«s] 


RIND CHICK OR MONEY OPDKR TO: 

ENGINEERING CONSULTING 

Q 03 CANOLCWQOO BT,. Hflf A.CA 
714 /a? 1 -VOOI 



r FREE CATALOG! 1 


Features Hard-to-Find Tools 
and Test Equipment 


1 


Jensen s new catalog features hard-to* 
find precision tools, tool kits, tool cases 
and test equipment used by ham radio 
operators, hobbyists, scientists, en¬ 
gineers* laboratories and government 
agencies. Call or write for your free copy 
today. 




7015 S 46th Street 
Phoenix, AZ 65040 
(602) 968-6231 
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rOMMOIMIRE 

4'SIIH WRITTEN MHTWAKE- 

Supportmg all COMMODORE cofflpyllfi 
Wiitlon by u**n 1 <k unit* 

* GAMES * UTILITIES * EDUCATIONAL * 

m to' 

Vic 20 cgHuUiQns # 1 ihru \ I 

50 + ptui^idm* (>or collection- lape/Oul $10 QO each 

4'(IMinOIMI EtE 64 th 

64 CQllflClioni 11 1 Ihm II 
2 S + program e pel collection- Tflpe/Ouk Si 0 00 path 
PET^ /€'BM' Snttvtritr* Avflil*bl* 

Other product* Aveihibln are 

P D t PROGRAM MANUAL - SS 00 
Each ViC 20 end Commodtir* 64 program Wklf hew* 
■nilrtrCtidfll opvnUon urn*, commindi end Olh*f 
information tn make Uting it *k **iy fli poitibl* 

m.VSIT ; IUmI Swll4-h 
SERIAL C ABLES 
loc-uit Opor iliQn StaTui Indicator 

Prit** include U 5 jhpppmg and handling only 
CHECK. MONEY ORDERS. VISA and MASTE RCARD 
accepted NO COD* 

Wilt* For A Frfe FlyerOr SfcrtdSDC In Com OrSlrmpa 

For A Complete Catalog ^ jnt 

'PUBLIC DOMAUT", INC, 

5025 S Rangel.n* Rd W Milion, OH 4&3B3 
10 00 am - 5 00 p m EST — Mon thru Fn 
(Si 3) 630 5636 Or |M3i 339 1 ?25 
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Barru Electronics Corp. 

# WOULD WIDE AMATEUR RADIO SINCE 1fl50 I 


Your om source lor all Radio equipment! 
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MUftCH 
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CompF*!# BuiUimul Anttnn* 
Inventory In Slock 1 


MistwTipe*- 


Witt 6J5&C 

lif*V7A * 


fl 



'* -0« 

ROBOT 140C-W0C 1290C 

3 UOVm 

Color Mod Kiti 


idiftg ing-F Wir*it«4 
^iiAphun# ia? npuii 

2 


’■ i ■ ’jn>) | 


AE A i44 MHz 
AE A 440 "AHj 
AMTFNNAS 


L_.J 


ilHO 

! W.illniFleii A 
Elements, f 

In Stock 


BENCHER PADDLES A 
Vlb(Opl(i Hff) Irt 


* 1 


A - 


Hi QiiP IdilitJ f I 

r _ _ _ 4 InMMkt jJjL 

Fo* TangoFillers «***«*** “ 

LUNAfi PREAMPS STOCKED ^ NfwTfcNTEC »n. PH «i 4#*ti 

- 0 £ N T HON IS BACK IN S TOC K * 25,1 H T - Cw5a ,f & atK KpJ * ’•“ ™ ” ■*«*'"• «*’ 


MAIL ALL ORDERS TO BARRY ELECTRONICS COfiP M 512 BROADWAY, NEW YORK CITY, N Y 10012. 


M«U 4 Yrtrfci r i»u '* largest stocking HAM dealer 

T * r A ■ COMPLETE HEPAifl LAB ON PREMISES 


"Aqul 3* Heble Itpinol'' 

0Afipy INTERNATIONAL TLL£* 1? ?&^0 
TOP TRADES GIVEN ON USEE' EQUIPMENT 

M "Ji , t n*4+ U i tf I, t L)«» w 

t hurtd ** tl w 

4 Wh 3*|- "• *W 'i £ PM ' « f^rt.hg. 


authorizeo dists mc^av oymek fop 

SHORTWAVE ANTENNAS A RECEIVERS 

iBtiU* Spfing Si Slatien 
S^bw*V< DMT ■ Prirtci SI SltJitm 

IN£>"f* Ti*[nfl«if SltHon ^ 

Bus BfOadwiy lo Spring Si 
Pnh-tfh&ltlifH ildhm 


frt Slixk AE* AflHE. Alpha 4rntco MlMMI SpMltfiall. Amlic. 
AflHOfl. a 4 n 0 4 W. iiift, Baftchar Bird, Byltarnyt, CDE. CES. Cotlm* 
CommumcitiDni Spac Con nation Camcrfllt Ctrfwc iSwjunj. Cizthtntl 
Daiwa P*nlip*i Digimn D*»M. fTQ tAlphJIL Eimac. encWTMn. HaJl 
, ,. j Sound, Huitlar Hy Gatn, Icon, KlM Kmiionict 

ii*k« (flfiH iSiw LifMfl- MCM lOaiwap. I*FJ, J * Hillff MIni Piodwell. Mirag* 
u r v P***trEwiici. Nr* VhNng, Pal-wnar, RF Prwjucli Radio 4«ritiur CiMbO#, 

TJ- Rotot. R«hw*J' CotUili. Sanaa. Shin S*an Talaj T.mpo l*n T«. 
" * , r”, ; 7, T<*yo Hi Pow*i Tp.onyi TliBES, *2AU Wat# WHion Ywm Mam and 

,, lWh . .. Cntwtwcul RtdiH. Vdcom, VlbmaKi Cudn. tii£i. Wacom QufHtmt 

i'.wi*bi*T ■ ■ f, fiap*a1*f*. Pftwljj* God^a Fanen Inlarcam* Scjmrwrs. CryitiP* Radio 

ip h»> ■ »paj"»'ii Public* riant 

_-— ---J Wt NOW STOCK COMMERCIAL COMMUNICATIONS ST St I MS 

l t 4 i £ H INQUIRIES INVITED Pi+ONE IN TOU n G H D E P A BE Of ' M BURStD 

C OHM me IAL RADIOS alpthad 4 aatvlcad an pramltat 

Amateur Radio A Computer Court** Given On Our Premiiei, Cell 

Import O'dar* Ship pad Imnwllatal^ TCLBX It TfTO 


“TWO-TWO-FIVE” 


★ Synthesized Voice 

a ler Direction 

nq 

* VHF and UHF 
Coverage 

* HS232C Computer 
Interface 



★ Wo Receiver Mods 

★ Mobile or Fixed 

★ 12 VDC Operation 

★ Digital and 
Circular Display 

★ 90 Day Warranty 


New Technology tpatent pending) converts any VHF or UHF FM receiver into an 
advanced Doppler shift radio direction finder. Simply plug into receiver's antenna 
and external speaker jacks Uses four omnidirectional antennas. Low noise, high 
sensitivity for weak signal detection Call or write for full details and prices. 

fd DOPPLER SYSTEMS ' 1NC - ssssssas: «■“' 5981151 


C-64 V-20 T-1000 
SATELLITE TRACKING PROG. 
TIMEX / ZX-16K 
Vic-Basic $19.95 

Also Avail. W/RS & STS 


AUTOTRAK ROTOR 
CONTROLLER 

Automatic Antenna Tracker 
Now Available $149.95 

SASE for full details 


1296 & PHASE III 

MAKI UTV 1200 - $ 499 95 
MAKI 20W AMP - $ 430 00 




5717 NE 56th, SEATTLE* WA 98105 

206-641-7461 ^ 2 n 


QUADS - TOWERS - QUADS — TOWERS - QUADS 

,i UNDER NEW MANAGEMENT 

S DO YOU WANT THE STRAIGHT 

§ INFO ON QUADS? 

I 

w Info on veritcals. dlpolos, mini-quads, 
u Yagis. including Comparative performances? 
g Without pufiing any punches. 

^ Our references are ANY AMATEUR WHO 
1 USES A SKYLANE QUAQ. 

D Our prices ire |ywe r Ihiin any comp)uat)fo 

5 Ouftd or [cwai 

° Info on quads half a buck, and info on BOTH 
1 towers and quad? for • buck Charge due to 
S increased cost of postage and printing 

| SKYLANE PRODUCTS 

I 359 Glen wood Avenue 

g Satelfite Beach, FL 32937 

= (305) 773-1342 | 

— sovno — suEMoi - sovno - seawoi - sovno 

216 


AZOTIC INDUSTRIES 

2026 W. BELMONT 
CHICAGO. IL 60618 
312-975-1290 

ELECTRONIC COMPONENTS & SUPPLIES 


» RF CONNEC TORS 

* i it« CONN EC TOR! 

* At I DIO CONNECT' ifrf 

* !. iNEAR K ■ 

* Digital »C i: . 

- TRANSFORMERS 

* METERS 

* COMPUTER CABLE ■ 

* DISKETTES 


lDC CONNECTORS 
D SUBMINI A TURF 
TEST EQUIP 

transistors 

DIODES 
TRIM CAF S 
RELAYS 
SWITCHES 
TOOLS 


146 


WRITE FOR FREE CATALOG 
VISIT OUR RETAIL STORE 
HRS MON-FRI 10-5 SAT 10-2 
PHONE ORDERS WELCOMED 
312-975-1290 ^ 121 
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products 


TVRO cable 

Nemal Electronics International of North 
Miami, Florida, has introduced a new addition 
to its fine of direct burial combination cable for 
use in TVRO installations. Nemal type 4 satellite 
control cable is the first combination cable 
available to the satellite industry containing an 
RG 6/U, 18 gauge, 95 percent copper shielded 
signal cable, SCC -4 also contains two conduc¬ 
tors of 12 gauge, three conductors of 18 gauge, 
three conductors of 20 gauge shielded plus drain 
wire, and three conductors of 22 gauge shielded 
plus drain wire. 



All Nemal satellite control cables utilize a 
patented direct burial polyethylene jacket as well 
as tinned copper drain wires, Nemal also offers 
a complete line of over 500 types of cable, con 
nectors, and SMATV products. 

For additional information, contact Nemal 
Electronics International, Inc., 12240 N.E. 14th 
Avenue, North Miami, Florida 33161. 

Circle /303 on Reader Service Cnrd. 

1 

outdoor scanner antenna 

Hamtronics, Inc. has announced a new an ten 
na for scanner and monitor buHs. The compact 
ACT 1 Power Antenna, which may be installed 
easily on the side ol a house, outside a window, 
in an attic, etc., without any special masts or 
brackets, is a broadband whip antenna with a 
low noise preamplifier in its base. Although 
smaller than a full-size outdoor antenna (only 25 
inches tasll, the ACT-1 provides good coverage 
of distant signals and often outperforms larger 
antennas because of its active booster amplifier. 
A fow noise microwave transistor in the preamp 
provides excellent results from 30 MHz right up 
through the new 800 MHz band, and covers low 
band, high band, and UHf. 

The ACT 1 Power Antenna is mounted to any 
flat vertical surface with four wood screws. The 
50 foot cable plugs directly into the antenna ' 
and f< 12V ,h jacks on the rear of most scanner 
radios If your particular scanner doesn't have 



There arc a lot nt com¬ 
panies claiming tn have 
tltc best rubber duck antennas, 
but when aI I the claims are 
Ntiled down, one rises to the top, t EN R Rl( 

Reside^ having the advantage of peak pertorin.une and reliable quality 
;n>umnCe management Kicked by the most sophisticated RF teMing 
equipment, t entiirion gives vim the quality visual appearntn e v' important 
in the sale of vour radio. 


the 

Best 


Antenna 


is... 

DUCK 

SOUP! 


f ’emunnn is the most popular original eqinpmeni antenna among leading 
manufacturers of hand-held radios, ami \.iriery of styles is another reason. 


( enfltrton has * rented mam different rboiieh with nine standard srOes m 
choose from* including 1 4 wave models designed lor high and low band 
VHP and UHF. I 1 wave gam models lor l fHF and 5 S wave telescoping 
models tor VHF. Fear it red in the standard line are miniature model* for 
1 III and VHF and pagerv Twenivdive different connectors are now 
available. Am! in the event the connector uui need has nor vei been 
invented. C enturion will design and manufacture it to meet vour 
specifications, 

hverv anrenna is fcicrorv-tuned- Field-tunable models are also av. nhb\v 
When vol i want the best looking, best performing antenna tor vour radios, 
it’s I >U( K SOI "P when you specify Centurion. 


800 22S-4SM 

IM 1 Rox 8284b Lincoln, NF h8S0l -284h ^ 133 




DESIGN ENGINEERS 

CONSIDER OPPORTUNITIES IN THE SOUTHWEST 

A rapidly expanding general avialion electronics manufacturer is seeking action- 
oriented, advancement-motivated engineers who are challenged by the exciting held 
of avionics 

Candidates with a 8 SEE and 2-5 years experience are sought for the design and 
development of aviation communication and navigation products. Successful appli¬ 
cants will be provided with an outstanding benefit package including educational 
assistance, protit-sharing and paid relocation. 

Whether on the mountain slopes or on the couris and courses in the c ify, Albuquer¬ 
queans enjoy outdoor sports and recreation throughout the year. 

We are a dynamic, growing Corporation . . . 

CONSIDER THE OPPORTUNITIES 

Send resume to: 

Vice President, Engineering 
Terra Corporation 
3520 Pan American Freeway N.E, 

Albuquerque, N.M. 87107 
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New From EEB 


Digital vs Analog 
Battle Is Over 

The Winner Fluke 
New Fluke 70 Series combining 
digital & analog displays at 
low cost 


Fluke 73 


S85 

J ^ ays# 

V .1'-. '<Mt" MW - (X 
ty _ 

_ 

Ojy tax 

jQOQj ncutmyMt 
1 Si!*3i_ 


Fluke 75 


$99 _ 

Ai’yrj Jjur ij'^tjj 

Voi\ 10* mA 
CM(W 
Nrtftb* ■. jHnn^ty 
*utjir* lawcMiid 

I— 

0 S\ MTJ > Jsiur*i 
j*C00 * 


Fluke 77 


$129_ 

A'aii ni ixjU' a ^n 

V.Jl'j mn 1!1A mA 
tctftftsI 

t H^MTHlJdjp 

togdUH4T MY Sir 


0 ]\ nat x jniunri 

j rear ntpiy 
W jtt^L Fpny htmip 


FLUK 


Dealer Inquiries 
Invited 
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ENGINEERING CONSULTING 
INTHOOUC E B 


REMOTE A PAD - 
MODEL RAP-1 

2 FOUR DIGIT OTMt 
DECODERS, PLUS 16 OlGlT 
kt V PAD COfJ TR O L 


TUNE THE WORLD FROM 
VOUP HANDHELO VHF 'UHF RADIO 

* AiHH* |*nt , s v m i • i- i i -it tf*l» *•>* 

■ .. , «» i-, »»f upk)- i> * r pm i;?ripp i‘p', 1! s 

• > ^'<rrt4i , <flny*kV - 1 ' ' ' • '■ 'Hr'itO*l"pP*-fr C -S« r 'i *' BfUnr 

I^.nurjp'fl if'EIW II fin tr> MtQU »C JM nfi#* u%i*]| lh» t*M ? KHWItftai' 
ICO.U kj.i*,. PCS40IM »,4« KJC" *- . * urn. FT SOW 

If ,‘[JB i.)*t If .'*F *nrl rt**i', i’-iir* 

• t , ■ | a “ . '! ■ ■ 

p ■ fc ir'C# , ‘ i k 1 j n r!! 1 ...<♦• |j*l»*k I*i Sri,.*' E p 

* rr ' MAI or-itgrftmmtbMt WtTWi 
■ itlit ' I I* i il * I-i ". IriHtfe 

• It [3 -'in ixiir- ■ S a*td wvxUtp frttiv 

Mlldt!' NAP 1 . , i. *r is* 111 . , • • 

• r^ir 1 jnw Ehn E»*Tf rrfqr •■n-n.Kprt , - ' 

*4 aq nr 

«P I O V * CMOS *(ni |nxrt>' i « • 

HnriUitJ' A “-BF) ■ , r t *■ , -■ >' a . ■ ’ i • 



Rumple torurn' 
in tartar r board 
lio al Otklf 
decixtar 


•m t-r i l-sntu! i4„ii 1 ■ >■ t , r ' 

V*U >r( IK 

the !]■>■' 4 4'Q't dK,ud< H * a ■ | ,) '■■ i 

f l 'ii pfi <0.* tpRi iptt prB •. I j.n5p 

.I'tl't*) •’ r 4 ft W *•••'- -Hill -I 

W«1P-| Ijha'L■•«#%» f iB’f ' I * "Li ! 

tlJpHulgi'i -r ri i . * bull 


ICOM IC- 02 AT 
“AUDIO 



RX99PL 



Professional Receiver 
PLL-Synthesized AM/SSB 
99 Memories ■ AM PL OET. 


Serid cheek or money order %n 

ENGINEERING CONSULTING 

583 CANDLEWOOD ST., BREA, CA 92621 
( 714 ) 671-2009 


ALL BAND TRAP ANTENNAS! 


PRETUNED- ASSE MBLED 
ONLY ONE NEAT SMALL 
ANTENNA FOR ALL BA 
ND$I EXCELLENT FOR 
APARTMENTS! IM¬ 
PROVED OE SIC.N I 


o> FOR ALL MAKES AM 
, ATtUP TRANSCEIVERS 
l GUARANTEED FOR 2<XM 
WATTS sse INPUT FOI 
NOVICE AND ALL CLASt 
AMATEURS^ 


COMPLETE *qh 90 tt P05UU-5 2 ghm feadBne. pm 
PL259 tonneclor, IniuliL^ri. 30 fi 300 t toil Dacron mi 
mppuftt. cmli* eennaelet wltfi. built In lightning irtdter ini 
tlplic diichir^e . LewEWR Q*tt alt bindt -T uvvt uii>aRy Nor 
NLLDED' Can br mid ti lfi*trtt<| Vi ■ ttofen - in auici, of 
bulHtng ttifli or mrtnw leti. Trip ONLY ANTENNA YOU WJLj 
EVER NEED FOR ALL BANOS' NO BALUNS NEEDED* 

eO-40- 20*15-10 * *2 VPP - 104 T| -Mudtl 99&BUC SS9.9S 
40-20-15-10 - 2lfpp-S4n -Modal lOOIBUC V-lM U' 
20-t£-iOni«tc* - 2 Iran- 26ft - Model lOOTBUC ^37 9! 

SEND FULL PRICE FOR POSTPAID INSURED DEL IN USA 
tC«n«d« U SS.OO fitf* t*>r pctlisr - clprleal - tusiumi ch 

oratr U king VISA MASTER CARD- AMER EXPRESS 
Glut nmutie r and r ■ dale. Ph 1-300-236'5333 SAM - 6Ph 
*eek diy» We ihfe m 2-3 dayi ALL PRICES MAT JNCREASI 
SAVE - ORDER NOWI ah pmennai guafanfavd lor I yev 

ID da 7 money tuck trial if retiimeij m new condWIonl Mad# ii 
USA FREE INFO AVAIL ABLE ONI V FROM ^ 

WESTERN ELECTRONICS 

De^l AR- II Haarnty. Mfhmu. 66647 


^ CADDELL ^ 
^ COIL CORP. ^ 

35 Main Street 
Poultney. VT 05764 
802-287-4055 


BALUNS 

Gel POWER to your antenna' Our Daluna are 
already wound and ready for iRstarfation in your 
trarsmatcfi or you may enclose them in a 
weatherproof bo* and connect them directly at 
the antenna They are designed lor 3 30 MH^op 
erabon fSee ARRt Handbook pages 19-9 or 
6 20 tor construction details ) 

100 WitH*1.0:1 ,9 I, Of 1.1 lmp*danc« aalacl on#t 1 S.5C 
Unkvatial Tranimalch 1 KWjl 11lDpHldClj 1 2 SO 

Unlisf■ al Tfammalch JKW(4 1 Impcdftnc*) 1S-OC 

UnlvtMil Trinamilch 1 KW(6:t,fl:1 or 1:1-tol»ci on*> u.OO 

Univ»!»*i Ti*r*hmat r.h J i-. W \(-> 1 S 1 Of 1T S4l«cl OfM) Itt YC- 


Please sand alt reader inquiries directly 



• mm m <»«•»* 



Hi tech from Europe 
never before available a 
receiver with so much 
Price range $80Q-$1500 
Delivery Dec, 1984 
free SWL Calafog 
Dealer inquiries invited 


„ w Electronics 

* East Coast’s 

r #1 Distributor 

J# t \, i Complete Line 
t| Available 

Call tar quotes on all your 
Bird needs Dealer inquiries invited 


800-368-3270 


Electronic 
Equipment Bank 

(703) 938-3350 
516 Mill Street N.E. 
Vienna, VA 22180 ^ ns 




TUNE IN 
THE WORLD OF 
HAM-TV! 


IHams should be “seen" 
as wefl as heard! Thou- 
sands of ATV operators 
across the country are 
sending great lookfng color 
TV pictures (with sound) to 
each other, FSTV-DX can go 
hundreds of mites. There 
are now over 80 Ham Televi¬ 
sion “Repeaters" relaying 
these video signals over 
rough terrain. 

Ham Radio UHF TV Is as 
simple as hooking up a 2 
meter rig and antenna. Our 
“Everything You Always 
Wanted To Know About 
ATV" it2-page manual will 
teach you how to do it 
($9.95). ^ 1I0 


Under the guidance of the “United 
States ATV Society," Amateur TV 
(FSTV-SSTV FAX) is growing In activi¬ 
ty. And, we've been promoting H now 
for over 18 vears! 

Sample Issue * Just $2.50 ppd. 

Special Trial Subscription * $10.00, 


iPuMiihnJ Monthtv| 

AS ATV Magazine 

P .G. Bo x H v 
Lowdcn, Iowa 

A Dmiwn ■ i-l 

I (Jl t) PljIjIj! iliom Inc 
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products 


a 12V terminal, a simple 12 VOC plug-in adapter 
is available. 

The price of the ACT ! Power Antenna is only 
$79 plus $3 for shipping and handling. 

For more information, contact Hamtronics, 
Inc., 65 Moul Road, Hilton, New York 
14468 9535, 

Circle 1306 on Ftaadar Service Card, 

RTTY interface 

HAL Communications RTTY Personal Com- 
putar Interface, PCI-2000, is a real RTTY modu 
iator. demodulator, not a "computer compro¬ 
mise " Ali three shifts U70 425 850) transmit and 
receive. The full "103 type" modem for up to 
300 baud may be set for either FOX f answer or 
originate) or HDX (either set on tones). The "202 



type" modem may be used HDX up to 1200 
baud, and may be jumper selected for either 
"COMI" or "COM2" operation. Compatible with 
existing PC communications software (external 
OAA required for phone line connections, the 
PCI 2000 offer the multimode features of the 
CT2100 and CT220O plus companion software 
that includes features such as split screen, TX 
and RX buffers, HERE IS storage, and disk 
message storage and retrieval. Of course, ail 
PCt 2000 modes are set with the Personal Com 
puter's FN keys. 

For further information, contact HAL Com 
munitions Corporation, P.O. Box 365, Urbana, 
Illinois 61801. 

Circle f3C2 on Reader Service Card, 

150-MHz mini-catalog 

Sinclair Radio Laboratories has issued a new 
mini catalog describing its line of 150-MHz pro 
ducts, which includes base station antennas, 
transmitter combiners, duplexers. receiver 
multicouplers and ferrite isolators. 

Featured in this line-up rs the Q Circuit Base 
Station Duplexes Model Q 201G, a six-cavity 
unit that provides high attenuation at close fre 
quency separations in the 132 174 MHz band. 
Its O Circuit design provides 100 dB isolation at 
300 kHz spacing with 50 dB mid band isolation. 

For a copy, contact Sinclair Radio Labora 
tones, 122 Rayette Road, Concord, Ontario, 
Canada L4K 2G3. 

Circle /30G an Reeder Service Card. 



Time to talk 
on a 

Ten-Tec Talkie 

Made in the II.S.A. And it’s priced ripht. 



The Ten-Tec 2591 offers 
everything you’ve ever 
wanted in a 2-meter 
handheld. 

a Memory Lockout permits the scanner to 
temporarily bypass channels lor quick 
lockout of busy frequencies* yet retain them 
in memory for normal operation on demand 
* 10 Memories with stored offset. Channel 0 
accepts any non-standard offset * Modifiable 
Band Scan without complete 
reprogramming. Scan any section of the 
band within user defined upper and lower 
limits m steps of 5, 10* 15. 25, or 30 kHz. 
Change step size, upper and lower limits 
independent ly. Manual Scan also up or 
down, in 5 kHz steps * Selectable Skip or 
Hold * 2*5 Walts or .4 Watts * Covers 
143,5-148.995 MHz * LCI) Readout with 
Back Light + Quick-Release 450 mAH 
Nl-CAl) Battery Back * 16*Ke> Dual Tone 
Encoder* built-in * LED shows battery 
status and transmit mode * Designed and 
Manufactured in Tennessee. And it carries 
the famous TEN-TEC one year warranty. 

Put it to work for excellent 2 meter 
performance. 



HOI I DAY SPEt IAL 
Free wiih each Model 25VI 
Nov. I ihrough Jan. 31 



TEN-TEC , INC 

SEVIEKVILLC. T£NM|£SEC JiHJ 



MATCH MOST ANTENNA-FEEGLfNE 
COMBINATIONS TO YOUR RIG 

MATCHES: dipoles, inverted vees, beams quads 
verticals, mobile whips, random wire, etc. that are fed by 
coax, balanced line or single wire 
MAXIMUM POWER: 300 waits RF 
INPUTS (selectable from from panel) 

3-coax: Indirect, 2-direct or thru tuner 
1-balanced line (4 1 batun inc ) or single wire 
IN-LINE CALIBRATED WATTMETER INCLUDED 


ANTENNA TUNER 


ALSO IN STOCK 
KITS: lor HF VHF, UHF & Test Equipment 

COMPONENTS; T ora ids Rods & Bead s. Resistors 
Inductors. Capacitors. Antenna Components & Wiru 


Views tar — Mod, VS3G0A 

Fully Assembled *cqq qc 
and Tested 


1984 85 CATALOG 50C 

RADIO ; 


Plus S3 00 Shipiimg & Handling 


Box A T tH, Greenville, NH 03048 
(603) 878 1033. telex 887697 
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. RADIO 

SALES INC 



CALL TOLL FREE FOR QUOTES 


1-800-328-0250 

1-612-535-5050 
(IN MINNESOTA-COLLECT) 


ICOM SPECIAL fl VALUE! 


IC-02AT 9 METER HT 

and 

IC-04AT 440 MHz HT 


□ 


ii » 


with 


ns 


w 

m 


•Digital LCD Readout 
•Scanning 

•Programmable PL Tories 
•Optional 5W Battery 
•S Meter Function 


■ 10 Memories 
•Offset Storage 
•Lithium Memory Backup 
•13.8VDC Operation! 
•Sealed Case 


* P 


-e 


S.A.S.E. NOW! FOR FREE TNT 
NOT SHEET OF USED (AND NEW) 
EQUIPMENT—NOVICE TO EXTRA 


CP-1 

MOBILE 

PWR/CHG 

CORD 

IC-02AT 

*299 

1C-04AT 

*339 


KENWOOD 

ICOM 

MIRAGE 

AEA 

KANTRONICS 

SANTEC 

KDK 

AZDEN 

NYE VIKING 

MFJ 

TELEX HY-GAIN 

HUSTLER 

KLM 

ROHM 


AMERITRON 

WELZ 

LARSEN 

BUTTERNUT 

BENCHER 


VISA/MASTERCARD 
DISCOUNT—CASH 


WRITE FOR OUR 
* BENCH-TESTED" 

USED EQUIPMENT LISTING 


MONDAY - SATURDAY 
9 AM to 6 PM CENTRAL TIME 


4124 West Broadway, Robbinsdale, MN 55422 (MpIsVSt. Paul) 


^ 222 


PRE-PUBLICATION 


NOW’S THE TIME TO ORDER YOUR 1985 

Radio Amateur Gallbooks 


\ 


\ \ 1 * \ Vlo. 






U S. CALLBOOK 


FOREIGN CALLBOOK 


A t\ '2V 


J 


All rhe latest calls, addresses and other important informa- The only source of DX calls and addresses available Fully \ \ 
tion Fully up lo date arxJ edited lo ensure accuracy. (01984 updated and has helpful OSl mlormation 1984 \ \ 

CB-US85 SoHbound $25 DCB-F85 SoRbound $24 \\ 

($21 95 + $3 05 $ $ h) ($20 95 + 53 05 s & h) \ ' 

1985 US and Foreign CALLBOOKS will be ready for shipping by early \ 

December. All orders received before Nov* 15, 1984 will be expedited direct 
from the printer. 

Order Both and SAVE even more 
Regular Price $45 

HAM RADIO 

PRE-PUBLICATION SPECIAL $39.95 /wm.. 

SAVE $5 - • r<aam ^,. 
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BOOKSTORE 

GREENVILLE, NH 03048 
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R T HV Mark II 


NEW. EASY TO-USE DESIGN 

GET TRANSI-TRAP™ 
LIGHTNING PROTECTION 


Protect your valuable equipment from antenna 
v iltatje surges caused by nearby lightning. hu]h 
wind arid static build up Keeps harmful ARC 
unergy of' equipment by safely shunting u to 
ground. Uses tested, field proven, and replaceable 
ARC PLLJG' r M Oiled ceramic cartridge 

Model LT 200 watts dt 5011 S19 9S 

Model MT 2kw # 500 SZ4.95 

Ruggedi^'d Super Low Loss , TdB m 500 MHz] 
Model RT 200 watts ft 500 S29 95 

Model HV 2kw « SOU $32 95 

See your local dealer or order direct. Pse mciuae 52 
fnr shipping and handling MC and VISA accepted 


HARDLINE 

Two si vies, I wo sites for alt installation needs 

• Aluminum Q tiler Conductor willt Poiyelhylfcfie Jacket 

1/2 inch loss A8 da 100 It to 30 MHz 

3 68 tiaiOO tt u 1000 MHz SI 25/It 

7/0 inch toss 28 da 100 It rie 30 MHz 

2 54 dBMQO tt ir* 1000 MHz S3 25/It 

■ Corrugated Coppei Ouler Conducloi with PofyalhylunB 
Jacket 

1/2 inch loss 38 da 100 It er 30 MHz 

1 FLC 12 50JI 2 78 da 100 It at 1000 MHz Si 59/lt 

7/8 inch toss 13 dfl/100 It at 30 MHz 

IFLCI2 78J1 T 3 rlB/ldOlt tff ^000 MHz 1192/11 

COMPARE RG 713 1 25 da 100 * 30 MHz 

8 5 daioo it 1000 MHz < 

HARDLINE CONNECTORS 

1/2 inch aluminum UHF M/F S19 00 type N M/F' 132 00 s 
7/0 inch aluminum UH.F M/F $49 00 type N M/F H9 00 

1/2 inch coppei UHF M/F 122 00 Type N M/F $2? 00 
7/6 inch copper UHF M/F $49 00 Type U M/I S40 00 

shipping 

Cab>e - S8 00 pet 100 tt. 

Connectors — S3 00 per order 
0refers under $20 add $2 addition# pin s shipping 
Charge card — orders over $30 a niy. 

COD add $2 00, Florida Residents add 5% 


FACTORY AUTHORIZED DISTRIBUTOR 
AMPHENOL . CABLEWAVE. COLUMBIA 
KINGS. BLONDER TONGUE 

* COAXIAL CABLE * SMATV PRODUCTS 

* MULTICONDUCTOft CABLE < COAX SEAL 

■ CONNECTORS ADAPTERS - COMPUTER CABLE 

* HARDLINE • CRIMP TOOLS 


12240 N.E. 14th Ave. 
No. Miami, FL 33161 
Telephone: (305) 893-3924 


IN STOCK 

- (MS 500 ITEMS 
COMPLETE LINES 
^ 193 


COAXIAL CABLE SALE 


POLYETHYLENE DIELECTRIC 

RC m 96% sinew MJ Spec fVS 95/HKJ) or 31VH 

RG HU 96% shield 75 ohm mil spec 25Vti 

HG 55B/U double shrekt |RG 58 size) 50 ohm 4S*/t| 
RG58U mil sfrec 96% shield (69 95/100) or IV/tl 

RG62A/U 96% shield mil spec 93 ohm IF/M 

RG174/U mm 50 tt mil spec lCrtl 

H6213 noncontanunaiinig 96% shield nnl spec 36*111 
RG214/U double silver lihield 50 ghm $1 65/M 

RG214/U Tinned cupper 65*/!t 

RG217/U double shield 50tt 5r8" 00 85W1 


LOW LOSS FOAM DIELECTRIC 


RG 8X |Mim H? 95% shield 1 $ 14 95ilOO| ar 17VIt 

HG6U 80% shield IS 19 95/1001 or 22*/!! 

RG-S/U 97% sfteld 11 flu (eg Betorn 8214) 31VI| 

RG56U 60% shield 07*7(1 

RG58U 95% shield 1Q*/It 

RG59/U 100% toil shield TV type lOVh 

RG59/U 70% copper sh.ekl 09*/It 

HEAVY DUTY ROTOR CABLE 7 16 fli 6 20 ga 36*/lt 

Rtilpr cable 2 16 fla 6 22 ya Poly burial Jkl 19*/lt 

Lompleie line or muluconductor cables available 

CONNECTORS MADE IN USA 

Amphenol PL 259 79* 

Pi 259 push-on <HJaptei shell IG/S3 89 

PL 259 and/or SO 239 10*5 89 

Double Male Connector Si 79 

PL 256 Double Female Connector 9B l 

PL 259 Silver-Telkm tongs Si 59 ea 

Reducer UG 175 or 176 :0/51 W 

UG 255 (PL 259 in HNCJ V 95 

tibow [M3591 UHF Elbow SI 79 

F59A (TV type) 10* l 99 

UG 21 0/U Type N Male lor RG8 Amphenol S3 00 

UG 8BC/0 HNC Male tor RG 58 Amphenol Si 25 

UG 2 73 RWC PL 259 Amphenol $3 00 

3/16 inch Mike Plug tor Goikns. etc (culur(> Si ?5 


shipping 

Cable — 13 00 pet 100 tt 
Connectors — add ID%. $3.00 minimum 
Orders under S 20 add S2 additional plus shipping 
Charge card — o rtf on over $30 only 
COD atfb $2 QO Florida Residents add $%. 


EVV-2000 GaAs FET Preamp 
EVV-700 GaAs FET Preamp 
VV-Jnterlace Bias Inserter 


$109-95 + $5 shipping 
$29.95 +$2,50 shipping 


^ t7t 


INTERNATIONAL MEDIA SERVICE 

BOX 26 • TEWKSBURY, MA 01876 


Since our first ad in May 84 many of your 
VHF/UHF colleagues have successfully in¬ 
stalled this preamp. 

* low noise :£=. .75 dfi 

* 13 d8 gain 

* Dual gate GaAs FET 

* N connectors 

* Weatherproof mast mount 


QHEE Tie 


Tacks 


Handsome 14 karat 
gold tie tacks with your call 
individually handwrought 
rn white or yellow gold 
wilh a sahn finish and 
aniiqued background 

When ordering please speedy 
while or yellow gold 
large or small (shown actual si*e| 
and carefully pnfil your call 

Small S410Q Large S57.00 

Pleas* ndd S3 00 to covet shipping end insurance 

Sitnd Ch(?t> or money Older to 

Robert S Schurmann. KA2UXR 
5031 River Road, Ponnsa Liken. NJ 0S110 
(609) 488-2266 

Ni-w it'ispy Residents add G% ulm i i\» 

^ 213 


F‘ 1 ■ ^A r ‘i 


COMMUNICATIONS 

P.O. Box 571, Centerville, Ohio 45459 
(513)435-4772 ^ m 


HI TECH KITS MtCfiOflVTC SYSTEMS 

THIS MONTH S SP€GRIS 
CMOS HCVEII HIT 

BA I TEH Y OPERA !E0 SB F COMPL E mi SM4i / ENOUGH 
TO MOUNT ON KEYBOARD $9.95 COMPLETE KIT 

$24.95 

RS-232 UN€ MONITOR KIT 

MONITOR SEVEN SlANDARD DATA LINES AND IW0 
OPTION AI BOARD $9.95 CQMPlEU A7/$19.95 

CRT BLRNKCR KIT 

PREVENTS PU0SPHER BURN RESTORES SCREEN 
DAI A WITH FIRST KEYSTROKE BOARD $9.95 COM 
PtETE KP $19.95 

0H1VC MOTOR CONTROL KIT 

SAVES WEAR AND TEAR ON 8 INCH DRIVES NO LOST 
data 0N l y TOUR CONNECTIONS 80ARD $1 EL95 
COMPLETE Mi $29.95 

COMMODOftC 20/64 flS-232 

CONVERTS ViC TTL LEVELS W RS232 STANDARDS 
BOARD $14,95 COMF1 EIt KIT $29.95 

MRNV MORC KITS RVRILRBlC 

SEW SJ FOR NjlV CATALOG IREFUNOABLt ON HRSf 
ORDERi NOT REQUIRED WITH ORDERS 

Visa MflCTCfl CRftD CHECKS C O D. 

DIAS F R IN0UIR1 1 S m L C QM[ ADD S3 00 SHIP PI MG A NQ MMOL IMG 
_ ILL RES ADD 8 s » SALES TAX 

flimW bute_ _ __ 312-870-0555 

“ 1 3 * OPLN cvr NIISIGS 

66?4N HIAWATHA AVI g cMwMM 

CMlCALiO iL S064B ,OJ * 


OPEN EVENINGS 


AVAILABLE I HI 
HO UM 1000 
FT. ROLLS 
Oft BY 

THE foot 


DMiqnwl <iy#lkp 

DM i h»| iri i r*n Al id-i’i 

IPw 

mosl narrn 11*14.11-1 

(tq)Ljrpm»nt 

■n in fl-dMwt'f 

CHJllkl l*CMr1 


your one stop coax supplier! 

SATELLITE CONTROL CABLE 

y a TYPES AVAILABLE? nEW mt 


TYPE t 

» T - UGW1UV6-- 
Cooit* r H' i 111 
1 * K tiiLifllt 
7 4 77 04M5* 

Vi irltt ^-1 fHul 
Tinrwd t. i-.[vpni 
LJf*r. VHnr 
1 1 1 K64M1P 

55 c 7ft. 


TVPE 2 
i writ 

OcMHEwr U- B m 

UCiuflp 

UKijmq* 

JOGispyr 
ii4n*W«l- plui 
1 1'.wiw 

[N*rh Wri J * 

»0<U{N V'Mi-fPC 

(Huv T"! ilk*l) Ch>{JP«' 

&mn Will* 

75 e 7ft, 


nr pfi 

IlM^nuU 

i - aoattuHv 

Yj-jpp*! Rra^j 

1 a 17 lituof 

'■ IN Uj.jijr 

i 4 }i (1*^gf 

rniwuciw* 

INXin ftitm 

95^/ft, 


type 4 

i 160*^ »-v 

l a 17 G*uq* 

1 4 18 Ijftugip. 

1 4 iU i .ttug* 

U'i/^ 

tHh#i*UCOC?p«* 

Wir* 

t ■ JJ ti*uq* 

Phil 11* Copom 
[>«UN W«lf 

79^/ft. 


Mfrrna I rjtl e r \ 


I'iualilr coriatpuc Hor* RGfi4 y ihuHJmg it ,,.!•<■ H. m.; 13 .nr. ,AM 1 ■ 


12 r.onduClO^'. unnpj cop-per drain ahtb 4 anfl A r»ut' iirr r tiuru 1 n 1 .' 1 i*ir-* T | i” , + i -1 *c- 
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California 


C & A ROBERTS, INC. 

18511 HAWTHORN BLVD. 

TORRANCE, CA 90504 

213-370-7451 

24 Hour: 800-421-2258 

Not The Biggest, But The Best — 

Since 1962. 


FONTANA ELECTRONICS 

8628 SIERRA AVENUE 
FONTANA, CA 92335 
714-822-7710 
714-822-7725 

The Largest Electronics Dealer in San 
Bernardino County. 

JUN’S ELECTRONICS 

3919 SEPULVEDA BLVD. 

CULVER CITY, CA 90230 
213-390-8003 
800-882-1343 Trades 
Habla Espanol 


Connecticut 


HATRY ELECTRONICS 

500 LEDYARD ST. (SOUTH) 
HARTFORD, CT 06114 
203-527-1881 

Call today. Friendly one-stop shopping 
at prices you can afford. 


Delaware 


AMATEUR & ADVANCED 
COMMUNICATIONS 

3208 CONCORD PIKE 
WILMINGTON, DE 19803 
(302) 478-2757 

Delaware’s Friendliest Ham Store. 


DELAWARE AMATEUR SUPPLY 

71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328-7728 
800-441-7008 

Icom, Ten-Tec, Microlog, Yaesu, 
Kenwood, Santee, KDK, and more. 
One mile off 1-95, no sales tax. 


Florida 


AMATEUR ELECTRONIC SUPPLY 

1898 DREW STREET 
CLEARWATER, FL 33575 
813-461-4267 
Clearwater Branch 
West Coast’s only full service 
Amateur Radio Store. 

Hours M-F 9-5:30, Sat. 9-3 


AMATEUR ELECTRONIC SUPPLY 

621 COMMONWEALTH AVE. 

ORLANDO, FL 32803 

305-894-3238 

Fla. Wats: 1 (800) 432-9424 

Outside Fla: 1 (800) 327-1917 

Hours M-F 9-5:30, Sat. 9-3 

AMATEURRADIOCENTER, INC. 

2805 N.E. 2ND AVENUE 
MIAMI, FL 33137 
305-573-8383 

The place for great dependable 
names in Ham Radio. 


Hawaii 


HONOLULU ELECTRONICS 

819 KEEAUMOKU STREET 
HONOLULU, HI 96814 
(808) 949-5564 

Serving Hawaii & Pacific area for 51 
years. Complete lines of Amateur equip¬ 
ment, accessories and parts. 


Illinois 


ERICKSON COMMUNICATIONS, INC. 

5456 N. MILWAUKEE AVE. 

CHICAGO, IL 60630 
312-631-5181 

Hours: 9:30-5:30 Mon, Tu, Wed & Fri; 
9:30-8:00 Thurs; 9:00-3:00 Sat. 


Indiana 


THE HAM SHACK 

808 NORTH MAIN STREET 
EVANSVILLE, IN 47710 
812-422-0231 

Discount prices on Ten-Tec, Cubic, 
Hy-Gain, MFJ, Azden, Kantronics, 
Santee and others. 


Kentucky 


L & S RADIO 

307 McLEAN AVENUE 
HOPKINSVILLE, KY 42240 
502-885-8071 

Ten-Tec, Azden, Ameritron Sales and 
Service. 


Massachusetts 


TEL-COM, INC. 

675 GREAT ROAD, RTE. 119 
LITTLETON, MA01460 
617-486-3400 
617-486-3040 

The Ham Store of New England 
You Can Rely On. 


ENCON PHOTOVOLTAICS 

Complete Photovoltaic Systems 
27600 Schoolcraft Rd. 

Livonia, Michigan 48150 
313-523-1850 

Amateur Radio, Repeaters, Satellite, 
Computer applications. 

Call Paul WD8AHO 


Nevada 


AMATEUR ELECTRONIC SUPPLY 

1072 N. RANCHO DRIVE 
LAS VEGAS, NV 89106 
702-647-3114 

Dale Porray ‘’Squeak,” AD7K 
Outside Nev: 1 (800) 634-6227 
Hours M-F 9-5:30, Sat. 9-3 


JUN’S ELECTRONICS 

460 E. PLUMB LANE — 107 
RENO, NV 89502 
702-827-5732 

Outside Nev: 1 (800) 648-3962 
Icom — Yaesu Dealer 


NEW YORK 


ADIRONDACK ELECTRONICS, INC. 

1991 CENTRAL AVENUE 
ALBANY, NY 12205 
518-456-0203 

Amateur Radio for the Northeast since 
1943. 


BARRY ELECTRONICS 

512 BROADWAY 
NEW YORK, NY 10012 
212-925-7000 

New York City’s Largest Full Service 
Ham and Commercial Radio Store. 


VHF COMMUNICATIONS 

915 NORTH MAIN STREET 
JAMESTOWN, NY 14701 
716-664-6345 

Call after 7 PM and save! Supplying all 
of your Amateur needs. Featuring ICOM 
“The World System.” Western New 
York’s finest Amateur dealer. 


m 




Ham Radio f s guide to help you find your ioc 


Michigan 


|-j / YOU SHOULD BE HERE TOO! 

•L^GalGTSm Contact Ham Radio now for complete details. 
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Amateur Radio Dealer 


Ohio 


AMATEUR ELECTRONIC SUPPLY 

28940 EUCLID AVE, 

WICKLIFFE, OH (CLEVELAND AREA} 
44092 

216-585-7388 

Ohio Wats: 1 (800} 362 0290 
Outside Ohio: 1 (800)321-3594 
Hours M-F 9-5:30, Sat. 9-3 


UNIVERSAL AMATEUR RADIO, INC, 

1280 AIDA DRIVE 

REYNOLDSBURG (COLUMBUS), OH 
43068 

614-866-4267 

Featuring Kenwood, Yaesu, Icom, 
and other fine gear Factory author¬ 
ized sales and service. Shortwave 
specialists. Near L270 and airport. 


Pennsylvania 


TL 


■ 

* 


PL€X€R 
trcin/ceiver 


MOVING? I ICOM USERS 

KEEP HAM RADIO COMING... I_ 


HAMTRONICS, 

DIV. OF TREVOSE ELECTRONICS 
4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 

Same Location for 30 Years. 


LaRUE ELECTRONICS 

1112 GRANDVIEW STREET 
SCRANTON, PENNSYLVANIA 18509 
717-343-2124 

Icom, Bird, Cushcrah, Beckman, 
Larsen, Hustler, Astron, Belden, 
Antenna Specialists, W2AU/W2VS, 
AEA, B&W, Amphenol, Saxton. J.W 
Miller/Daiwa, Vibroplex 


THEVHFSHOP 

BOX 349 RD 4 
MOUNTAINTOP, PA 18707 
717-868-6565 

Lunar. Microwave Modules, ARCOS. 
Astron, KLM, Tama, Tonna-F9FT t 
UHF Umts/Parabolic, Santee Tokyo 
Hy-Power. Deniron, Mirage, 
Amphenol, Belden 


Texas 


MADISON ELECTRONICS SUPPLY 

1508 McKinney 
HOUSTON, TX 77010 
713-658-0268 
Christmas?? Now?? 


Wisconsin 


AMATEUR ELECTRONIC SUPPLY 

4828 W FOND DU LAC AVE 
MILWAUKEE, Wl 53216 
414-442-4200 

Wise Wats: 1 (800)242-5195 
Outside Wise: 1 (800) 558-0411 
M-F 9-5:30 
Sat 9-3 




• Comptefe ready to use 10 GHz fm voi JilCTWiw isceiver • 10 mW power our 
put • Typical frequency coverage 10.235-10.295 GHz * Full duplex operation 

• interna 1Gunnpfexer for portable operation » Gunnpiexer removabfe for tower 
mounting in fixed location service — three shielded cables required for intercon¬ 
nection • Powered by 13 volts dc nominal at 250 mA • 30 MHz Ff • 10-turn 
potentiometer controlled VGO tuning • 220 kHz ceramic Ft filter • Extra diode 
switched filter position for optionai fitter • Dual poiarity ate • Rugged two- tone 
grey enclosure • Full one year warranty • $389.95 with 10 mW Gunnpiexer 

* $269.95 without Gunnpiexer 


Advanced 

Aeceiver 

Research 

Sox 1242 • Burlington CT 06013 
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Poirp#/cT for US. and Canada. CT fl+gidtrift 
add T-ft% iafirx tax. CQ.D. otdata add S2.0G- 
Atr malt to toratgn count fiat add 10% 


if possible let us know four to six weeks 
before you move and we will make sure 
your HAM RADIO Magazine arrives on 
schedule Just remove the mailing label 
Irom this magazine and affix below 
Then complete your new address (or any 
other corrections) in the space provided 
and we ll take care of the rest 

fTI/fin Allow 4-6 weeks for 

correction 

Magazine 

Greenville. NH 03048 

Thanks for helping us to serve you better. 

1-\ r~~ 

I I I l X- J 


m o 
5 


AFFIX 

LABEL 

HERE 


IMPROVE YOUR 
SELECTIVITY 

Install Fox-Tango’s top- 
quality 8-pole FL-44A 2.4KHz 
bandwidth 455KHz SSB filter. 
Guaranteed to equal or ex¬ 
ceed Icom specifications. 
(Shape factor: 1.75) 

EASY DROP-IN INSTALLATION 

For Models: IC-720, IC-730. 
IC-740, and R-70. 

Complete instructions. 

_I SAVE! 

Reg. Icom price.SI 59 

Reg. Fox-Tango price .. .$125 

Fox-Tango SALE PRICE .$100 


Limited Quantities - Order 
Today - Write or Phone 

SHIPPING: $3, Air $5, 

COD add $1, Overseas $10 
FL Residents add 
5% Sales Tax. 


FOX TANGO CORPORATION 

80 * 15944 H, W. Palm Beach, FL 33416 
(305) 683 9587 

























10/1 60M 




THE 10/160M GIVES YOU THAT EXTRA BIT OF 
QUALITY THAT REALLY GETS YOU THROUGH 
TO THAT SPECIAL DX STATION, OR JUST EN¬ 
JOYING A FULLY RELAXED QSO WITH ANOTHER 
AMATEUR THE OTHER SIDE OF THE COUNTRY. 
YOUR 10/160M GIVES YOU THE EASE OF OPER¬ 
ATION THAT YOU WANT WITH 4 MEMORYS OR 
THE 3 WAY AUTO SCAN, DUAL VFO, IF SHIFT, 
CW-W CW-N, HAND MIC AND BUILT IN AC/DC 
POWER. ALL BAND'S ARE FULLY OPERATIONAL 
INCLUDING THE NEW WARC BANDS. YOUR 
CHOICE OF EASY OPERATING USB. LSB, CW OR 
RTTY IS AT YOUR FINGER TIPS. WITH A FULL 
200 WATTS PEP OUTPUT YOUR FINALS ARE 
PROTECTED FROM HIGH SWR. 

YOUR 10/160M IS ALL SOLID STATE WITH 
MODULAR BOARDS THAT ARE EASY ACCES¬ 
SIBLE A BRIGHT BLUE FLUORESCENT DIGITAL 
DISPLAY IS EASY TO READ AT ALL TIMES. 

BEST OF ALL THERE ARE NO EXTRA OPTIONS 
TO BUY TO GET YOU ON THE AIR, ITS ALL THERE. 
JUST TAKE YOUR 10/160M HOME AND 1. CON¬ 
NECT A ANTENNA. 2. PLUG INTO 120V AC OUT¬ 
LET. 3. TURN THE SWITCH ON. 4. SELECT THE 
BAND AND FREQUENCY AND YOUR ON THE AIR. 
YOUR RECEIVING AUDIO IS CRISP AND CLEAR, 
YOUR TRANSMITTED SIGNAL WILL GET YOU A 
PRAISE FROM EACH CONTACT. THE 10/160M 
GIVES YOU A SUPERIOR TRANSCEIVER THAT 
IS UNCOMPARABLE. 

MORE INFORMATION IS AVAILABLE FROM 
NCG. CO. 

1275 N. Grove St., Anaheim, CA 92806 


15M-MOBILE IS YOURS TO CONTINUE YOU 
QSO WITH THAT SPECIAL FRIEND WHEN YO 1 
GO ON A VACATION OR JUST GOING TO O 
FROM WORK. A TRULY QRP RIG WITH THE Bll 
RIG SIGNAL EITHER CW OR USB. THE DIGITA 
FREQUENCY DISPLAY IS EASY TO READ AN 
YOUR 10 WATTS OR 2 WATTS ON USB OR C\ 
WITH A BUILT IN SIDE TONE, HIGHLY EFFEC 
TIVE NOISE BLANKER, AUDIO ALC GIVES DIS 
TORTION FREE TRANSMISSION. THE VFO BAL 
WITH GEARS ALLOWS HIGH-PRECISIO 
TUNING. DIGITAL DISPLAY OFFSET WHEN RIT I 
IN OPERATION (A MODIFICATION THAT TAKE 
5 MINUTES CHANGES THE RIT TO A FINE TUN 
CONTROL). A LARGE S/RF METER IN THE CEf* 
TER AND A TOP 8 OHM ,5W SPEAKER. YOU 
RECEIVE AUDIO IS DIRECTED UP. 

EXTERNAL SPEAKER AND CW JACKS, MOBIL 
MOUNTING BRACKET AND A 400 OHM PT 
DYNAMIC MICROPHONE. FULL 15 METER BAN 
OPERATION FROM 21 to 21.450 MHZ, YOU 
OFFSET FREQUENCY RANGE OR FINE TUNE I 
±4 KHZ. THE SIGNAL TO NOISE SENSITIVE 
IS MORE THAN 10DB DOWN AT -6DB INPU" 
POWER SOURCE IS 13.8V DC, 3 AMPS. TH 
SMALL SIZE WILL ALLOW MOBILE OPERATIOI 
FROM EVEN THE SMALL CARS, ITS ONLY 9"H 
2.5W x 9.5D, THE LIGHT WEIGHT OF ONLY 5. 
LBS. MAKES THE 15M A POSSIBLE BAC 
PACKERS DREAM. 

WITH YOUR 15M YOU WILL NOT HAVE A BH 
EXPENSIVE PIECE OF EQUIPMENT SETTING l| 
YOUR VEHICLE, IT CAN BE UNDER THE DASI 
OUT OF SIGHT. I 
























COMING 

SOON 

THE 1985 
ARRL 

HANDBOOK 


1. It'S BRAND NEW 

2. It's BIGGER. Over 350 pages. 

3. It's EXPANDED. Covers everything from basic electronics 
to esorteric radio gear. 

4. It’s chockfull of NEW PROJECTS. 

5. It’s the MOST COMPLETE reference text available. 

6. Reserve your copy TODAY. Handbooks will be shipped as 
soon as they are received from the printer. (Scheduled for 
early November) 

PRE-PUBUCA TION SPECIAL 

1985 HANDBOOK Reg. Price $15.00 (plus $2.50 shipping) 


NOW $12.95 


(plus $2 50 shipptng) 


SA VE $2 


OFFER EXTENDED EXPIRES DEC. 15, 1984 




ham.- 

radio. 

GREENVILLE, NH 0304B 




BOOKSTORE 


1603) 878 1441 



FACSIMILE 


COPY SATELLITE PHOTOS. ^ Hfi 
WEATHER WAPS. PRESS’ 

rue F a* s Art Cfeiu an out luff si t* »18 1 2 
wide) i sc 0*0*14 Fa* Guide 


TELETYPE 


RTTY MACHINES, PARTS, SUPPLIES 


MUfUlC SURPLUS SALES (21 F| 372 03-19 

32^0 N.AUTILUS AWE SRCmYN NY U tt* 


Custom Meting Usis on Labels! 

Amaleur Radio Operator NAMES 

Custom hsis compiled io your specilicnnonB 

4 Geographic by ZIP and/or Stale 
* By License Issue or Expiration Gale 

Spit slick 1 x3 labels 

Total List 453,000 Price: $25/Thousand 
Buckmaster Publishing 

Whiiehall 

Mineral VA ?3l 17 USA '.703) 5777 A 


MOSLEY.,.A BETTER ANTENNA. 
Antennas For 40 Miters.,. 

'ALL STAINLESS HARDWARE 
*N0 MEASURING * BROAD BAND WIDTH 

"2 YEAR WARRANTY *&DILT TO LAST 
*5 KW PE P *N0 BA LON NEEDED 



Easy as l - S-40T M A 40 Meter Rmatabh- 
Dipole which gives you excellent bandwadlh and 
performance MOSLEY'S S-401 M is (he he*' 40 
Meier Diooie aver built A i signless hardware js 
standard We nave made ri even stronger man 
before’ We have added 2 extra rnsutaior btocfcS 
and 2 teet more rectangle The center ot ine 
elements are reinforced wilti an unbreakabte 
fWi-conductive rod which makes it just about in 
OBsrruclatrte Our fink coupled teed system pro 
vides lor an efi relent match which enables you Jo 
direct leed the antenna with m need tor 3 Dalun 
This ts why we grve a 2 year warranty on pads 
mate rial, and workmanship 



2 - Our S-402 M rs now on a 24 loot boom awl 
has all 0l the new improved structural changes 
This antenna w II give you years ol outstanding 
mechanical and electrical performance m any 
climate We teei this is the best performing 
maintenance free, 2 element 40 Meter beam bunt 
anywhere m me world Check it out 1 We believe 
you whl agree The elements are heavier cwi- 
siructed than other brands, and onty reduces to 
t 1/8 x 056 waif at their ends Compare this to 
the Other manufacturers Tne S 402 M also 
comes usth our 2 year warranty' 



3 - The 5-403 is the killer at the three modsfs 
This antenna gives you full stfe oeriormance and 
ts burlt fo tasi Our 36 toot boom is made out ot 
2* * TD4 wan with a ?4 loot sleeve ot t 785 * 
125 waft This gives y&u 4 wan thfcfene^ ol 
2?9 over 24 teet of the boom The 5-403 t% 
spaced to give you the best Trunt to back and for¬ 
ward gam ll w*ll give you the whole 40 Mettf 
band to chase DX or rag chew Our 5-403 ateo 
comes with our 2 year Warranty 

It you are a new ham and are not lamiiiar with 
MOSLEY. ask an older ham about us or calf the 
PRESIDENT of MOSLEY He will oe glad id «». 
plain why MOSLEY is A BETTER ANTENNA 

These and other MQSLEv products are waitable 
Through your favorite DIALER Or a file or caB 
MOSLEY hi the DEALER nfiares: you 


Afox/mi 



tjU&Atif* 8tVP SI lOihS M1S&0U** 631.1/ 


1-3*4-994' 7872 


1-000-325 4016 
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WE COT IT ALL 

• DUALITY ELECTRONIC COMPONENTS 
* ELECTRONIC PROJECT KITS 
* COMPUTER KITS 

THIS MONTH'S SPECIALS 

COMPUTER KITS 

FOR VIC AND COMMODORE 64 


^ 139 


CASSETTE (NtEKFACE KIT 

SIS9& 

RS-232 INTERFACE KIT 

m % 

VIC 2D BUSS EXPANDER KIT 

$24 9& 

COM &4 BUSS EXPANDER KIT 

$29 9& 

fliCTRONIC PRO|tCT RITS 

CMUS MORSE KfYERKIt 

HR 95 

t WA1T AUDIO AMPLIFIER Ktl 

$ inw 

FLUID LEVEL DETECTOR KIT 

St 7.96 

AUDIO OSCILLATOR KIT 

ST2 95 

COMPONENTS 

IN4007 1KV 1A DIODES 

25/S2 00 

14 PIN 1C SOCKE TS 

10/St ao 

2% P(N fC SOCKETS 

s/$r ft] 

01 DISC CAPACITORS 

25 SI DO 


SEND 11 FOR OUR NEW CATALOG 

IRE FUND ABLE ON FIRST ORDCftj NO CHARGE FOR CATALOG 
WITH ORDERS DEALER INQUIRIES WHCOMt ADD S2 M 
SHIPPING ON ORDERS OVER &50Q ADD £1 00 SHIPPING ON 
ORDERS LENDER Si ft 

CHECKS MASTER CARD VISA C.O.D, 

n , . ,, . 312-S70-0SS5 

”' 7 y f'i pr o r /r cironti‘ s. /nf (>rLN CVt nINGS 

MI» J > WUtKHfll >L> iHgi 


pro Sumcfi tEieciroruca Co 
0auf BtJuJevard St L&ule Mo £313? 
1414*994-7872 l-SOO-325 4016 
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$119 


SYNTHESIZED 

SIGNAL GEN ERATOR 


MADE IN 
USA 

* Covers 100 MHz to 185 MHz in 1 kHz 
steps with thumbwheel dial • Accuracy 
+ /“ 1 part per 10 million at all frequen¬ 
cies * Internal FM adjustable from 0 to 100 
kHz at a! kHz rate * External FM input ac 
cepts tones or voice * Spurs and noise at 
least 60 dB below carrier * Output adjust¬ 
able from 5-500 mV at 50 Ohms * Oper¬ 
ates on 12 Vdc (q 'h Amp • Available tor 
immediate delivery * $399 95 plus ship¬ 
ping * Add-on accessories available to ex 
tend freq range, add infinite resolution. AM, 
and a precision 120 d8 attenuator • Call 
or write for details • Phone in your order 
for fast COD shipment 

VANGUARD LABS 

196-23 Jamaica Ave, Hollis, NY 11423 

Rhone: (212) 468-272 ^ 225 


^ 202 


InffKJuCtftg me MlCflO HFPCAIFU COwrROUFfi APT ZA. A fi*w 
concapl tn LOW COST EASY TO (MTEftFACE. mteracompHw 
rapeaf^r cantruJ Horace ofcJ loam boaim wilh a ^ale of tna an 
mk r«00i[ju1or trwl adds NFW FEATURES HUGH REUAEJIirTV 
LOW POWER. SMALL Size ftftdFUU DOCUMENTATION in you* 
OifKI ifilurtFice H)rop m| mie* roosl ropcalw^ DftfaikKl >rv 
trtrfaec in 1 omtd«n indttifXJ OfkJir^ MICRO RFPFATER CONTROL 
riMicki Icdluri^] m QST Owe lM 3 


- (wo CW l|> 

* T .me Oul T tnnH 


* FlecctnlujWdt*! CQR Input 

* M-ijp CurtSnl PTf IrvKxrnco 


Pi- : '"'-i'll A i" ■ i V « ■ I. Vt.i,i ! .-ri' ry* i|.„ 

Po* T«»Pul CW MSC * LewPowm 9 * * 


* pH# TflrsNiul rw 

* Court#*^ (Jeep 

* Auniiary Inputs 


Low Pluwh 9 15 VEK. if ?0O rm 
it Jb' 

Ail CortrMK:lw'> kiefcictei 


RPT-2A Kit Only 1119 piyt $3 00 slipping 

PROCESSOR CONCEPTS * 

PO BOX IBS Sp 

FORT ATKINSON. Wl 53538 

( 414 ) 503-4962 7 pm 10 pm evenings 

call ok write for free catalog and specifications 


BUTTERNUT 

ELECTRONICS 

405 E MARKET STREET 
LOCKHART, TX 78644 


MICROCOMPUTER 
REPEATER CONTROL 


MndH HF6V JL. 

«•—■ *.■ -uit*; iucv * 


Mi-li- HFt.iV I ,i ti i UnliHy Luu 1 Kwti 1 ■ 1 H, 

‘•■ ini' ,) i uJm it ■ " Diil^rlriFnii, wJ|4 ..j 1 ■ I 
'il'HHl 1i.ll vPU'i ■'“* I 1 1 Jt },*■ rut itiHI fn ‘ f I ir k j > L ,l ridSi 
m nn wpfi')wi(li’ mm i* D«' i.irnl SI' ICO nvlm 

H.iSum .lv■ i i■ ■! i■ r■ ri. v. rtHUlM kflh lo> rprnjih.ruj VVA-HC 

|i£iiKl1< ■ | kkii Mh-Iijm ft 7 £1 ru'flfiv ijLiyjntj 

Ariil: h->.]i h'i'-J ifi ttriiKil mslishi*lri^iii. 


Mtnllir^MrV T i Off 4.H rf I L-< " OfTlMriJUtKIIrtWittl c.oKrf*9Y** 
,|HiM vnMri.ifl PfW 2 n«i|uu, having If 1 *' SWlk' g.min m, 
rh mill*. f vI rirs llul !tit» [tAtdoififl 1 't Jlntltriif 

lihtiMi wj h-l" 1" w iiil'jrA^S si 1+1 rdtiiiilO' 1| ... ikfn 

lit iiitki iSdiStw ftw rnAximurN sln-ngth t> high wind i, IMit 
i jili, | >iiji11( ri.li s dill'gill i .mslfutlicxi iind jttiiatuhlv 

(jriiiuiin mtitMi to DC jkH indisyj and 

i.'rvi it [ '■ .'.i.il'i' SiYV'R 4 0 U 9H irmf.ir.. 


. * MfriiH JMT 'V b S«pi« Tfofrtbtii* ' 9 tune 

^ 1 ' 1 - i ..njwntH t’d Fi-iituH‘% i>!i the tiniHi’ J’Mi'V out it 

- f i r iiitvi t"rH|S h ' iiUkir with ml Kl.tri>n.iii 

■_ 1 . ■ -i ■ ► L pi ih.ii-j sr.,.i,.riri i .i idtMioi ,.n 

*\YV Tif'Si Hmgf i 1& h -i fl iitfUnift 


AH 0 V TTERNUT ANTthJNAE , im hlitiMir".'. mi-h) 

1 ■ inlwjir,' fli-.fi .in- ■ s 1 . ,|r <1 j f* <> ,i lull ycfli I i ■! 1'ulThtir 

mPtjfriunmn . - if.itsd tmi ollwi BUTTFRryut | ii^w tn 
rivtilt; tnt >uf FREE CATALOG 1 


IF YOU’RE STILL USING AN 
OLD STYLE ROTOR 
CONTROL MAYBE YOU 
SHOULD CONSIDER THIS... 


BUY THE ANTENNA 
CONTROLLER 
OF THE FUTURE 
TODAY! 

A PRO-SEARCH 


DIGITAL 


ANTENNA CONTROL 
FULLY COMPUTERIZED 

SMALL 
IN SIZE 

VA "H x 5V W x 6' D 

10 MEMORIES 
FOR STORING 
YOUR FAVORITE HEADINGS 

ONE YEAR FULL WARRANTY 

Pr-O-SEARCH Is Adapiable To Many 
Systems, Simple To Install 

No Modifications Are Necessary 

Presently we re having our Fall 
and Christmas Special* A PSE-1, 
used with the ODE Series. Now 
only $299.95 plus shipping. 
Regular retail price $419.91. Offer 
good until December 15, 1984. 
Order Early we expect a back 
ocder problem due to demand and 
availability of parts. 

Also ask about our Fall Rotor, 
Antenna and Unit Special. 

CALL NOW 1-800-325-4016 


ConiroiJffrs also available tor other rotors 

5 rlces ana specilicalJons subject to change 
without notice or obligation 

J.5 and Ffneicjn Patents 




































SELECTION 


AMATEUR CENTER 


SATISFACTION! 


MAIL AND 
TELEPHONE 
OK DEBS 
WELCOMED" 

. Th»f >* ovt 
butintt*! 1 


Write todoy for our latest 


For more than 40 years we 
been serving she amateur 
L/ commumiy wiih QUALITY PRODUCTS and 

DEPENDABLE "SE-R-Vd-C-E 1 ' and. we fully miend lo 
carry on this proud tradition with even MORE new 
product lines plus ihe same !o<r J treatmeni you've 
carnc lo rely an. Our recondiijoned equipment is of the 
fines! quality wilh 30, 60 and even 90-doy port s and 
labor warraniies on selected pieces. 


nave 


AMERICA S MOST RELIABLE AMATEUR RADIO DEALER 


SELL-TRADE 


New & Reconditioned 

Ham Equipment 

Call or Write Us Today For a Quale! 

You'll Find Us lu be Courteous, Knowledgeable 

and Honest 


And. remember 


STORE HOURS 

9-S P.M. (CSIf 
MONDAY thru FRIDAY 
OPEN SATURDAYS 
Itom 9-1 P.M, (CSV) 
CLOSED 

SUNDAYS/HOLIDAYS 


WE SERVICE WHAT WE SELL 


AEA DRAKE MOSELEY 

AMICO ENCOMM NYE 

AMERITRON HUSTLER PALOMAR 

ANTE! ICOM RADIO CAUBOOK 

ARRL JANIL ROBOT 

ASTRON KANTRONICS ROHN 

ANTENNA KDK TELEX f HTGAIN 

SPECIALISTS KLM TEN-TEC 

SLW LARSEN TRIO.KENWOOD 

BENCHER Mfj UNADILU / RETCO 

BUTTERNUT MINI* PRODUCTS YAESU 

CUSHCRAFT MIRAGE 

D1AWA 


PHONE 


AEA AMT-1, REGULARLY $479.95 

NOW ONLY $299.95 

THE AMTOR TERMINAL UNIT!! I Works with any 
ASCII terminal or personal computer with a terminal 



208 East Kemp program. Also works RTTY. CW, ASCII. 

Watertown, SD 57201 ORDER YOURS TODAY f Limited quantities. 



APPLIED INVENTION 

THt SOURCE IQ* 51* Tt i ¥l Mt-O* THE. H^I_ 


GaAs FETS by Mitsubishi 

?W Ku (Lind Vrjy 'cm tteuyt dnd mflUnm [nhw 1 * 

UCYAf mg* 11 M DuJi Btie Gjju hi U 400 1 ' 35 

nCW TO 1 to? [HO? Clw in 4 17DD 5 9 TO 

UGfirM GuARanT^D 0 Mi 506 60 

TO '*07 D 4 aRW si *12 1 1 ijLiim' 41 4GHV Jn 0& 
TO141J GiJAEl ANM-10 0 (, 0 9 ™ 10 9BN f ;£ 4&>V |2l IJ4 15 
A,mi TO I ?0G MOM +ME TO 1403 jr.fi irWhuiti (Ww«i TO L 80-1 


MICROWAVE MODULES 

MITSUBISHI % 6 AH 0 itywid mwatea OciH! r . *nn 
Iwfjeftu Reimatar r0 IjMH/nQ ClAi FET O^duitP-. 
tO 10101 10 4tVH; ISmwoVl lijFflIMFIWgr 
to lnor II Vdi 17 0GHJ UffllMFlii^i! 
r n uf 11 kf tumptffir itemntyif h ■ 10 *M Cur L0 

Uu *t1lt ? GHt F Mr 1Z 6K t SlWf im 
W BMJW Oivawr MAile 10 Mi Oj UfftfM Fiangr 

t fowl It dlKi Oir rj-,: ncv»n RlflOi 

tJ At FET f-Hirifl 112 1 OH.' 2 0 7 3'itW 7m* 


k\ rut SOURCE Mr «TOM Uurrm* Ae*f» Ffltn NEW 
IS 47 Q [n ■iqriml'tMl wrti>d ciOJCilOr hflp $ F 61 

I5*?1 ifvJtn pofftfwnirt SCF S 6 5>' 

J Quan jKnq*imni*t 5£t $1 ■ Q' 


TO 101 SifriRtuI* ZSCZiri. FWGH; 2 26 W 0 lt>: 
*t 6463) *r*ci r*#**—! • *>**&< Bf Q ■* _ 

iMOtEUDtSRCR^lOO 2?0 *;c 6M) «W0pF 


STIVLBK IWTTli TWMfBt .Vffl rPONlCSfO T 7 4 0 M W ? I 31 

*0 JiALiO C(R4HK mtoil TMawyUlWX I WniCSi 0 t> 9 Out J 1 ifl 


I i^r-u <ml frump-. & 5tf. Oei.^aliK' LAu 
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LEARN THE SECRETS!! 

• '’Spills the beans about operating”—DX Bulletin 

• "A timeless work r —DX Bulletin 

• "h first’dass treatise '* — Horn Radio 
f • lT A solid gold treasure Irove-o smash hit J '—73 

. • "Sure to increase compel ton for DX” — GST 

• '’Simply the best book of its type ever 
written. Worth every peony!”—Weitlink Report 

A com pie 1e course for the DX'er*—beginner to 
\ _ Honor RolL 192 pages of solid DX — no charts, 

graphs or other fillers Available now at dealer for 
S 10.95 or add 52.00 postage and handling. 

17D Idiom Press Dept, D Box 583 Deerfield, IL 60015 


RECEIVER GUARD 2000 


TOTAL PROTECTION AGAINST RF BURN OUT OF SOLID STATE FRONT ENDS 

installs easily between the antenna and receiver input When RF voltage to the receiver line 
exceeds 1 volt, the unit activates by shunting the over voltage to ground and increasing the 
resistance m the receiver line If over voltage exceeds design parameters, an internal fuse lamp 
opens (easy to replace) Perfect for contest stations, field day operations, areas saturated with 

broadcast services and those who use separate transmit and receive 
it i A antennas Less than 3 dB insertion loss between 1 8 and 30 MH? 


3 Models available 

Receive* Guard /QQ0 I P (witti prwrit* pfc»gs] $29.95 

■ _ I U (with SO ? 39 i $ 29.95 
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The only repeaters and controllers 
with REAL SPEECH! 


Call or write for specifications on the 
repeater, cont roller, and receiver winners. 


______ ___-____ v* 184 


Division of Kendecom Inc. 

23 Elm Park. Groveland, MA 01834 (617) 372-3442 


here is the next generation Repeater 


MARK 4CR 


No other repeaters or controllers match 
Mark 4 in capability and features. That's 
why Mark 4 is the performance leader at 
amateur and commercial repeater sites 
around the world. Only Mark 4 gives you 
Message MasteriM real speech • voice 
readout of received signal strength, 
deviation, and frequency error * 4- 
channel receiver voting * clock time 
announcements and function control • 7 - 
heticaf filter receiver * extensive phone 
patch functions. Unlike others, Mark 4 
even includes power supply and a 
handsome cabinet. 


Create messages just by talking. Speak any phrases or 
words in any languages or dialect and your own voice 
is stored instantly in solid-state memory. Perfect for 
emergency warnings, club news bulletins, and DX 
alerts. Create unique ID and tail messages, and the 
ultimate in a real speech user mailbox — only with a 
Mark 4. 


CB-10 FM SPECIAL 


* Hy Gain 40 Channel Board 

* 40 Channel Switch 

* Volume & Squelch Control 

* FM Detector Module 

* Full Instructions Included 


14.95 


Adds2.00 
shipping & handling 


BOARD ONL V 
S6.95 


QRP TRANSCEIVER SET - $34.95 


VHF CONVERTER SET - $24. 


Add $2.00 For Shipping & Handling Send For FREE Brochure 
SEND$2 00 FOR FULL MANUAL WIT H CIRCUIT DtAGRAMS 

MANY OTHER MODULES AVAILABLE 

MORNING DISTRIBUTING CO. 

R O, BOX 717 . HIALEAH. FLA- 33011 „ 

( 305 ) 894 9506 r 


See? Sepl 73 for ZX-81 article 
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CALL FOR QUOTES 
1-800*231-3057 
1-713-658-0268 

Inside Texas 

All Items Are Guaranteed Or 
Sales Price Refunded. 





Electronics Supply 


1508 McKinney 


EQUIPMENT 

As you know, Madison is an authorized dealer for 
all the popular equipment lines such as: DRAKE, 
KENWOOD, YAESU, ICOM, KDK, TENTEC, SANTEC, 
etc. BE SURE TO CALL US FOR A PRICE BEFORE YOU 
MAKE ANY EQUIPMENT PURCHASE. WE WOULD LIKE 
YOU TO BE OUR CUSTOMER. 

KDK FM4033...NEW 220mhz.349.00 

KDK FM2033.289.95 

SANTEC ST 142.+ +FREE GOODS+ +.299.95 

SANTEC ST440up.250.00 

KENWOOD TR2600.Give us a ring 

TENTEC 2591.269.00 

ICOM IC-02AT.Talk to us 

TOKYO HI POWER amps.less 15% 

MIRAGE amps.less 12% 

VOCOMM amps.Less 10% 

TOKYO HI POWER HC2000 tuner.289.95 

TOKYO HI POWER HC400L tuner.129.95 

TOKYO HI POWER HC200 tuner.89.95 

WM. NYE MB-V 3KW tuner & ant switch.489.00 

WM NYE 46-6 phone patch 

for ICOM (8 wire).82.00 

BEARCAT DX-1000.499.95 

SIGNAL ONE MILSPEC 1030.6595.00 

ACCESSORIES AVAILABLE.CALL 

KENWOOD TR-7950.. .TM-201 A.. .TM-401A.CALL 

KENWOOD NEWIH...TM211 and TM-411.CALL 

KENWOOD TS-930S...TS-430S.CALL 

KENWOOD TS-830S...TS-530SP.CALL 

CES 510SA SMART PATCH .In stock.CALL 

YAESU FT-209R....NEW HT.CALL 

ACCESSORIES 

FLUKE 77 auto-ranglng digital multimeter.,. 115.00 

ALPHA DELTA MACC-8 surge protector.73.00 

BENCHER.Less 10% 

V1BROPLEX.less 10% 

BIRD Wattmeter # 43 & elements in stock.CALL 

COAX SEAL.per roll.2.00 

AMECO preamps.Less 10% 

HEIL SOUND PRODUCTS.less 10% 

TELEX..PROCOMM 250 HEADSET/MIC.109.95 

aw. WILLER/DAIWA...NEW METERS.CALL 

CN410M.64.95 

CN460M.69.95 

CN465M.69.95 

TRIPPUTE PR25Regulated PS.25A/16A.99.95 

TRIPPLITE PR40.40A int.25A cont.149.95 

BOOKS-We stock a wide selection of books on 

Electronics, Communications and Computers. 

TUBES 

GE 6146B.9.95 

572B.59.95 

Eimac 3-500Z.99.95 

GE INDUSTRIAL TUBES.CALL 


BELDEN 

9913 low loss, solid center conductor, foil & braid 

shield - excellent product.50c/Tf 

8214 RG8 foam.43tft 

8237 RG8.40tft 

8267 RG213.52c/ft 

8235 300 ohm KW twinlead.23c/ft 

8000 14ga stranded copper ant. wire.139ft 

8448 8 conductor rotor cable.31 c/ft 

9405 as above but HD-2-16ga, 6-18ga.529ft 

8403 Mic cable 3 condctr &. shield.80c ft 

100 feet 8214 wbnds installed.45,00 

POLICIES—MASTERCARDS, VISA or COD 

All prices FOB Houston, Texas, except as noted. 
Prices subject to change without notice, subject to 
prior sale. Used gear sale price refunded if not 
satisfied. Call anytime to check status of your order. 
Texas residents add sales tax. 


ANTENNAS 

ARX2a V2S, 2MCV-5, ISOPOLE.$39.95 

A3.219,95 

A4.289,95 

402CD.289.95 

R3.279.95 

Hustler 6BTV.129.95 

G7-144.119.95 

Butternut HF6V...80 thru 10 vertical.125.00 

HF2V....80 and 40 vertical.125.00 

70CMCV-7,,70cm vertical collinear.39.00 

Barker & Williamson 

All B & W Dipoles.less 10% 

HyGaln 

TH7DXX.439.95 

HG52SS.999.00 

40M BEAMS IN STOCK.CALL 

Ham 4.219.95 

Ham T2X.269.95 

NOTE: HyGain accessories shipped prepaid from 
the factory with tower orders. 


KLM KT34A.329.95 

2M13LBA.79.95 

2M14C.88.00 

2M22C.119.95 

2M16LBX.99.95 

432-30LBX.96.00 

435-18C..lncl. CS-2.116.95 

432-16LB.68.00 

Larsen Kulduck.17.00 

Larsen Cellular Antennas.stock 

VALOR mobile antennas 75-10M, ea.20.00 

AVANTI ASP151 3G thru the glass 2M.33.00 

ANTECO 2M...5/8 MAG MOUNT, compl.25.00 

METZ SW-1 SWL ANT..50khz to 54mhz.59.95 

MADISON STOCKS A WIDE SELECTION OF 
ANTENNAS ... PLEASE CALL FOR PRICES 

ROHN 50' tower consisting of 4 sections of 25G, 

1 section of 25AG-2 or 25AG-3.269.00 

ROHN FK2548 .prepaid.799.00 

SPECIAL 111 ROHN TOWER SPECIAL 1 1 1 

25G.per section. 46.00 

45G.per section.107.00 

55G.per section.CALL 

GENUINE ROHN ACCESSORIES.CALL 

Alliance HD-73.99.95 

U110.59.95 

AMPHENOL 

831T coax tee.4.00 

PL259 831SP silverplate.1.25 

UG176 reducer RG8X/RG59.30 

4400 N Male-80239.6,00 

2900 BNC Male-S0239.4.00 

8261 N Male.3.00 

Other Amphenol products in STOCK — CALL 

CIOSEOUT CORNER-SOME GOOD DEALS IN HERE 

We plan to feature things we "found" in our ware¬ 
house. If you ever saw the warehouse you would 
understand! This month's "FINDS" are: 

AEA MT-1 Morse Trainer.25.00 

AEA MT-1P as above with nicad battery.50.00 

AEA KT-1 Keyeiflrainer.25.00 

DRAKE P-75 Fbwer Supply.100.00 

DRAKE 550 Code Reader.300.00 

DRAKE TR7/R7 RX Cable.20.00 

DRAKE MN 75.125.00 

NOTE - QUANTITIES ARE VERY LIMITED 

USED GEAR - YOU BET! CALL FOR UP TO THE MINUTE 
ITEMS AND PRICES. 90 DAY WARRANTY, SALES PRICE 
REFUNDED WITHIN TWO WEEKS. SIX MONTH FULL 
TRADE IN TOWARDS NEW GEAR. ^ 179 


Houston, Texas 77010 


RTTY SALE!!! 

MADISON has several RTTY systems on sale this month, 
If you dont see what you want, give us a call. We may 
have It on SALE. 

AEA PACKAGE SPECIALS 

This package allows full MORSE, BAUDOT RTTY, ASCII RTTY 
and AMTOR operations. 

AEA CP-1.retail.239,95 

AEA TI-1.retail.119.95 

AEA MBA-TOR software.retail.119.95 

5 ft. BELDEN mic cable.retail.5.00 

MIC Connector, 4 or 8 pin.retail. .4.95 

TOTAL $489.80 

SPECIAL SALE PRICE 379.95 YOU SAVE $$$$ 

This package has all of the software features Includ¬ 
ed above, but In a self-contained unit. The interface 
is a little less sophisticated. 

AEA MAP-64/2 TU and software.retail.239.95 

AEA TI-1 tuning Indicator.retail.119.95 

AEA AC-1 12 volt ps.retail. .4.95 

TOTAL $384.80 

SPECIAL SALE PRICE 289 95 YOU SAVE $$$$ 

All items available separately.CALL 

ALL AEA ITEMS IN STOCKIII SALE PRICES.CALL 

KANTRONICS 

We have the entire KANTRONICS product line In stock 

at special prices this month.CALL 

KANTRONICS UTU.works with any computer that 

has a RS232 port.retail.199.95 

Terminal software (IBM-PC or CPM). 19.95 

TOTAL $219.90 

SPECIAL SALE PRICE 189.95 YOU SAVE $$$$ 

KANTRONICS “CHALLENGER" terminal unit, A NEW 

PRODUCT from Kantronics. retail.99.95 

SALE DEAL - BUY the CHALLENGER at retail and get the 
software at a 25% DISCOUNT 

CHECK THIS OUT 

KANTRONICS INTERFACE ] [.239.95 

KANTRONICS INTERFACE.119.95 

These are our regular “DEAL" prices, but we will Include 

the KANTRONICS SOFTWARE of your choice at a 20% 
DISCOUNT TALK ABOUT A DEALIII 


.CALL 


GOSH, I almost forgot about MFJ. 
for your SPECIAL PRICES ON MFJL 


AEA PACKET. The new AEA PKT-1 PACKET SYSTEM 
All the features of the TAPR and VADCG systems and 

then some.retail.599.95 

SPECIAL PRICE .Includes AC-4 ps.499.95 

AEA AMT-1 Terminal unit and software that works from 
any computer with a RS232 port, or any ASCII terminal. 
MORSE, BAUDOT, ASCII and AMTOR. With CW board and 
terminal software for the C-64 or VtC-20,,reta(l..600.00 

SALE PRICE 359.95 YOU SAVE $$$$ 

HAL HAL HAL HAL HAL HAL HAL 

We have gotten over-stocked on HAL products again. 
This means we have some SUPER DEALS on NEW AND 
USED HAL Equipment. These prices are too good to 
print. Quantities are limited so call for your SPECIAL 
PRICING NOW 

MICROIOG - We have a few ACT-1 units available and 
need to move them. NEW and USED.CALL 

NEEDLESS TO SAY, BUT THESE ARE SPECIAL PRICES. THE 
PRICES WILL BE GOOD UNTIL DECEMBER 15TH. ALL PRICES 
ON OVER-STOCK ITEMS GOOD ONLY UNTIL SUPPLIES ARE 
GONE. TAKE ADVANTAGE OF THESE DEALS NOWIIII 

DON'S CORNER 

There Is a series of products everyone should look into: HEIL 
SOUND. We have used and really enjoy these fine products 
from Bob Hell. The mic elements can turn your rig Into a 
dream machine. It gives a lot more punch to your audio 
The HeadsetfBoom Mic set-up is the best we have ever used, 
comfortable and light in weight. The SS-2 powered speak¬ 
er allows you to copy signals much easier. It gives you a lot 
of CLEAN AUDIO. Give these Items a try, you will enjoy them. 
73 til next month. A 
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RATES Noncommercial ads 10$ per word; 
commercial ads 60<P per word both payable 
in advance. No cash discounts or agency com¬ 
missions allowed. 

HAMFESTS Sponsored by non-profit or¬ 
ganizations receive one free Flea Market ad 
(subject to our editing) on a space available 
basis only. Repeat insertions of hamfest ads 
pay the non-commercial rate. 

COPY No special layout or arrangements 
available. Material should be typewritten or 
clearly printed (not all capitals) and must in¬ 
clude full name and address. We reserve the 
right to reject unsuitable copy. Ham Radio can¬ 
not check each advertiser and thus cannot be 
held responsible for claims made. Liability for 
correctness of material limited to corrected ad 
in next available issue. 

DEADLINE 15th of second preceding 
month. 

SEND MATERIAL TO: Flea Market, Ham 
Radio, Greenville, N. H. 03048. 


QSLs & RUBBER STAMPS — Top Qualify! Card Samples 
and Stamp info — 50<t — Ebbed Graphics 5R, Box 70, Wester¬ 
ville, Ohio 43081. 


IBM-PC RTTY ASCII/BAUOOT/CW send and receive Split 
screen, buffers and features beaucoup. SASE to: E. Alline, 
773 Rosa, Metairie, LA 70005. 


CX7 REPAIRS. 415-549-9210 


WANTED: General Radio 874MR mixer Rudolf Six, KASOBL, 
30725 Tennessee, Roseville, Ml 48066. 


TRAVEL-PAK QSL KIT — Converts post cards, photos to 
QSLs. Stamp brings circular Samco, Box 203-c, Wynantskill, 
New York 12198. 


WANT old antenna books, handbooks, CQ, pre-1940 QST. 
Tad Cook, KT7H, 5519 — 12th N.E., Seattle, WA 98105. 


CUSTOM MADE embroidered patches. Any size, shape, 
colors. Five patch minimum. Free sample, prices and order¬ 
ing information. Hein Specialties, Inc., Dept. 301, 4202 N. 
Drake, Chicago, IL 60618. 

QST, 1959-present, $150. HR, complete, $150. RF Design, 
complete except V2N1, $40. you ship. Books, SASE Meyer, 
400-1736 N. River Rd., W. Lafayette, IN 47906. 


Foreign Subscription Agents 
for Ham Radio Magazine 


Ham Radio Austria 
Kar,n Ueber 
Posttach 2454 
D-7B50 Loerrach 
West Germany 

Ham Radio Belgium 
Stereohouse 
Brusselsesteenweg 416 
0-9218 Gent 
Belgium 

Ham Radio Canada 
Box 400. Goderich 
Ontario, Canada N7A 4C7 

Ham Radio Europe 
Box 2084 

S 194 02 Upplands Vasby 
Sweden 

Ham Radio France 
SM Electronic 
20 bis. Ave des Clarions 
F 89000 Auxerre 
France 

Ham Radio Germany 
Kann Ueber 
Postlach 2454 
D-7850 Loerrach 
West Germany 


Ham Radio Holland 
Postbus 413 
NL-7800 Ar Emmen 
Holland 


Ham Radio Italy 
Via Pordenone 17 
1-20132 Milano 
Italy 


Ham Radio Switzerland 
Karin Ueber 
Postlach 2454 
D-7850 Loerrach 
West Germany 


Ham Radio England 
do R S G B 
Alma House 
Cranborne Road 
Potters Bar 
Herts EN6 3JW 
England 


Holland Radio 
143 Greenway 
Greenside. Johannesburg 
Republic of Soulh Africa 


SQUIRES SANDERS, SS1R (701 series); SStV-SSl-S, 
SSI-MS mint condition. Factory manuals and other parts. 
Heath HX-10 transmitter with accessories, HO-10 scope. Icom 
IC-280 FoMoXceiver, Kenwood TR-2400. All in excellent con¬ 
dition with manuals. (616) 382-5401. K 8 WPQ, 9549 No. 17, 
Kalamazoo, Ml 49007. 


RUBBER STAMPS: 3 lines $4.50 PPD. Send check or MO 
to G.L. Pierce, 5521 Birkdaie Way, San Diego, CA 92117. 
SASE brings information. 


COLLINS KWM-380 with all optional interfaces. Perfect 
$2495. WA 6 NWP, Sid, 209-642-3363. 52632 RD 426, 
Oakhurst, CA 93644. 

KEYER/CODE trainer chip. One evening project. Great 
project for beginners, clubs or anyone who needs a good, low 
cost iambic keyer or code trainer. $15 ea. PP. VISA/Master- 
card accepted. Micro Digital Technology, PO Box 1139, Mesa, 
AZ 85201. (602) 897-2534. 


REPAIR, ALIGNMENT, calibration. Collins written estimates 
$25; non Collins $50. K 1 MAN. (207) 495-2215. 


ATLAS 350XL owners group. Send QSL card with s/n your 
rig. Know anyone who repairs them? Have any technical in¬ 
formation to share? Any questions? Rod, N5NM, Box 2169, 
Santa Fe, NM 87504. 


CHASSIS and cabinet kits. SASE K3IWK. 


SCHEMATICS: Radio receivers 1920/60’s. Send name brand, 
model, SASE, Scaramella, P O Box 1 , Woonsocket, Rl 
02895-0001. (602) 897-2534. 


AMATEUR RADIO’S newspaper — Worldradio. Latest info. 
One year subscription (12 issues) only $10. Worldradio, 2120-B 
28th St., Sacramento, CA 95818. 


Tl 99/4A Random Code practice programs. Dr. Code 
“General” sends international Morse code and prints on 
screen; you choose: speed, tone, which characters to be sent, 
spacing, and more! Dr. Code “Speech” same as “General” 
with speech; you choose how many characters before speech 
check. For cassette of both copyrighted programs and condi¬ 
tional copying privileges, send $10.00 plus $3.00 shipping and 
handling to N 5 ESF, Rt. 1 , Box 1326, Lake Charles, LA 70601. 


ENJOY SATELLITE TELEVISION. Save money with easy, 
guaranteed, do-it-yourself antenna plans/kits. Electronic 
knowledge not necessary. Send $ 1.00 for catalog or $8.95 for 
“Consumer Guide to Satellite Television”, GFI-41, Box 9108, 
Missoula, MT 59807. 


VHP, UHF, ATV KITS High quality professional kits from 
Wood and Douglas, England. Designs for RX’s, TX’s, XCVR's, 
Pre-amps. Catalog Lance Lyman, K 8 IXZ, Tactical Electronics 
Corp., P.O. Box 1743, Melbourne, FL 32902. 

ELECTRON TUBES: Receiving, transmitting, microwave 
. . . all types available. Large stock. Next day delivery most 
cases. Daily Electronics, 14126 Willow Lane, Westminster, CA 
92683. (714) 894-1368. 


S9 PLUS QTH. 59 acres for antenna farm — elevation above 
Derry repeater, equals Francestown repeater — south slope 
Crotched Mountain for wide propagation window, solar expo¬ 
sure and view — spacious 4-room lodge, applianced kitchen, 
separate bunkhouse with shop and garage, excellent condi¬ 
tion — paved access — privacy — one hour from Nashua or 
Manchester. Owner retiring, must sell. ”CW” Farr, W1WMK, 
Broker. Greenfield, NH 03047 (603) 547-2053. 

DIGITAL AUTOMATIC DISPLAYS for FT 101, and TS 520 

(functional DG-5 replacement) Collins, Drake, Swan, Heath, 
and most others. 6 V 2 " digits. Write for information. Grand 
Systems, P.O. Box 2171, Blaine, WA 98230 (604) 530-4551. 


WANTED: Cash paid for used speed radar equipment. Write 
or call: Brian R. Esterman, PO Box 8141, Northfield, Illinois 
60093. (312) 251-8901. 

$$$$ SUPER SAVINGS on electronics parts, components, 
supplies, and computer accessories. Free 40-page catalog for 
SASE. Get on our mailing list. BCD Electro, PO Box 830119, 
Richardson, TX 75083. Or call (214) 690-1102. 


WANTED: Old microphones, remote mixers other misc related 
items. All pre-1935. Box Paquette, 107 E. National Avenue, 
Milwaukee, Wl 53204. 

R L DRAKE COLLECTION 2A receiver $100, 2B receiver & 
2BQ $125, 2C receiver & 2CQ $135, TR-3 Xcvr and AC-3 $175, 
2NT transmitter x/10 Novice crystals $85. All completely re¬ 
conditioned, re-tubed and guaranteed. Plus UPS Ev Taylor, 
W7BYF, 2921 Loyola Dr.. Davis, CA 95616 (916) 756-7372 
eves. 


RECONDITIONED TEST EQUIPMENT $1.00 for catalog. 
Walter, 2697 Nickel, San Pablo, CA 94806. 


FOX-TANGO Newsletters — Since 1972, the prime source 
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of modifications, improvements, and repair of Yaesu gear, free 
to Club members. Calendar year dues still only $8 U.S., $9 
Canada, $12 elsewhere. Includes five year cumulative index 
by model numbers, or send $1 for index and sample Newslet¬ 
ter. Fox Tango Club, Box 15944, W. Palm Beach, FL 33416. 

RTTY-EXCLUSIVELY for the Amateur Teleprinter. One year 
$7.00. Beginners RTTY Handbook $8.00 includes journal 
index. P.O. Box RY, Cardiff, CA 92007. 


WANTEO 220 MHZ FM TRANSCEIVER Prefer Xtal controlled 
W0BJ, 2801 Wright, North Platte, NE 69101. 


IMRA International Mission Radio Assn, helps missioners — 
equipment loaned; weekday net, 14.280 MHz, 2-3 PM Eastern. 
Br. Frey, 1 Pryer Manor Rd., Larchmont, NY 10538. 


“HAMS FOR CHRIST.” Reach other Hams with a gospel tract 
sure to please. Clyde Stanfield, WA 6 HEG, 1570 N. Albright, 
Upland, CA 91786. 


TENNATEST — Antenna noise bridge — out-performs others, 
accurate, costs less, satisfaction guaranteed, $41.00. Send 
stamp for details, W 8 URR, 1025 Wildwood Road, Quincy, Ml 
49082 


VIC-20 PHONE PATCH. Build your own simplex autopatch 
for less than $50 using your own transceiver and VIC-20 or 
Commodore 64. For full documentation and program cassette 
tape, send $20 to: KIE Enterprises, P.O. Box 72, Running 
Springs, CA 92382 (714) 867-7120. 

WANTED: Early Hallicrafter “Skyriders" and “Super Sky- 
riders” with silver panels, also “Skyrider Commercial”, early 
transmitters such as HT- 1 , HT-2, HT- 8 , and other Hallicrafter 
gear, parts, accessories, manuals. Chuck Dachis, WD5EOG, 
The Hallicrafter Collector, 4500 Russell Drive. Austin, Texas 
78745. 


VERY in-ter-est-ing! Next 4 issues $2. Ham Trader “Yellow 
Sheets”, POB356, Wheaton, IL 60189. 


PRINTED CIRCUIT DRILLS: sizes 53, 60, 68 and 70 thru 76, 
$1.25 each, 10 assorted $9.95. Western Electic transformers 
$1.50 each. Two Way Radio, 437 Payne Drive, Endicott, NY 
13760. 


Coming Events 

ACTIVITIES 

“Places to go...” 

MASSACHUSETTS: The 35 th annual New England DXCC 
Dinner, November 10, Concord Lodge of Elks, Baker Avenue, 
West Concord. Starts 2 PM with a variety of DX talk and slide 
programs. Admission $2.00. Cocktail hour 6 PM followed by 
family-style dinner starting at 7:30 PM. Banquet $14.95. For 
information: Steve Tolf, K 1 ST, 12 Phylmor Drive, Westboro, 
MA 01581. 


PENNSYLVANIA: The Foothills ARC’S 16 th annual Hamfest, 
St. Bruno’s Church, South Greensburg, Saturday, November 
3. Tickets $2.00 or 3/$5.00. Indoor flea market tables $5.00. 
Food, refreshments. Mobile check-in 147.78/18. For informa¬ 
tion, tickets or tables contact WA3HOL or write F.A.R C., PO 
Box 236, Greensburg, PA 15601. 


PENNSYLVANIA: The R.F. Hill Amateur Radio Club’s annual 
indoor Winterfest, Sunday, November 4, Sellersville National 
Guard Armory. Doors open 8 AM. Entry $2.00. Non-ham 
spouse and kids admitted free. Food on premises and near¬ 
by restaurants. Vendors indoor space $6.00 each, outdoor 
space $4.00 each. Admits one. Bring own tables. For reser¬ 
vations: PO Box 29, Cotmar, PA 18915 (215) 721-0276 Talk 
in on 145.19 (R), 146.88 (R) and 146.52 simplex. 

MASSACHUSETTS: The Honeywell 1200 Radio Club, spon¬ 
sor of 147.72/12 repeater and the Waltham Amateur Radio 
Association, sponsor of 146.04/64 repeater, will hold their an¬ 
nual Amateur Radio and electronics auction, Saturday, 
November 17, Honeywell Plant, 300 Concord Road, Billerica. 
Doors open 10 AM. Free admission and parking. Snack bar 
and bargain parts store. Talk in on both repeaters. For infor¬ 
mation: Doug Purdy, N 1 BUB, 3 Visco Road, Burlington, MA 
01803. 


NEW YORK: Radio Central ARC “Ham-Central” Sunday, 
November 25,1984,9 to 3 PM. Social Hall, Temple of Isaiah, 
1404 Stony Brook Road, Stony Brook, NY. Seminars will be 
presented For information contact Bob Yarmus, K2RGZ (516) 
981-2709 or write 3 Haven Ct., Lake Grove, NY 11755 


INDIANA: The 12th Fort Wayne Hamfest sponsored by the 
Allen County Amateur Radio Society, Sunday, November 11 , 
Allen County Memorial Coliseum, Coliseum Blvd. Advance 
tickets $3.00; $3.50 at door. Tables $8.00. Premium tables 
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520,00 No i&bte sales al doc* Ttcket and table deadline 
October 20 All classes of exams given Send Form 610 and 
SA$E to VE Coordinator. FWRC. PO Box I5i£7, Fori 
Wayne, IN 46685 by October 26 Large indoor flea market and 
commercial vendors The infamous Ham Band direeled by 
Luke Mall hew, WB9DWJ Vendor setup 5 AM lo 7 AM PuWjc 
6 to 4 Talk in 88 For information. hckeis, tables Hamtesl 
Chairman AC’ARTS. PO Box 10342. Fort Wayne, IN 46051 
or call Dave Smnh. KA9FFET (219) 493 2439 

MICHIGAN: The Oak Park High School Elecironrcs Club 
presents a Swap & Shop, Thanksgiving Sunday. November 
25, Oak Park HS, Oak Park Donations $2 00 Tables 56 00 
Refresh menrs For information SASE lo Herman Gardner, 
Oak Park HS, i370t Oak Park Blvd Oak Park, Ml 40237 
(313} f m 2675 

OHIO The Massillon ARC will sponsor Auchonle&E 64 on 
November ! 1. Massillon K ol C Mall off Ftl 21 8 AM lo S PM 
Sellers set up 7 AM Admission 52 50 advance. 53.50 door 
Tables available 57 00/6 J Refreshments Dinner Auction 
11 AM Talk in on WBNP. 147 78/18 For mlormaiion/registra^ 
non MARC. 920 Tremoni Avenue S W . Massillon, OH 44846 
BASE please 


OPERATING EVENTS 

‘‘Things to do...” 

NOVEMBER 25 AND 26: The BOMB Squad fBesi ol Ml 
Baldyj will operate W6HCP (Hollywood Christmas Parade) 
from T6002, November 25 IO0400Z, November 26 Froquon 
cies 7 264, 14 264, and 2t 284 MH; SSR SASE lo W6GVR 
lor special commemorative QSL 

NOVEMBER 22. THANKSGIVING DAY; A special events si a 
tinn (WA1NPO) will be operating from Plimoih Plantalion rn 
the museum's 1827 Pilgrim Village from 1300 GMT to 2000 * 
GMT wrlh participation of the UK Club Station GBOUST, 
GB2UST, GB4UST To receive a certificate send proof of coo 
tact and 51 00 domestic or 4 iRC’s lo Whitman ARC, PO Box 
48, Whitman, MA 02382 For information KAtCZS (6i7) 
026-4772; WBiCNM (617) 506-7524 Rosemary Carroll, 
PSimoth Planlalion PO Bo* 1620, Plymouth, MA 02360 j6t7) 
746 1622 or Peter Jackson. G3AQV, 32 Brown Avenue, 
Park field. Naniwich, Chesshne, UK Phone 0270-627149 

NOVEMBER 10 AND 11: The Armored Force Amateur Radio 
Nationwide Emergency Team (A FAR NET) will sponsor a 
Veteran's Day special event station event station from 1200 
GMT Saturday lo 2400 GMT Sunday Primary frequencies 
7 265 H 325, 21 375 and 26 64Q ± GRM For a certificate 
send QSL and large SASE lo Altr+jd G Boulter, 36 Manchester 
Road East Aurora, New York 14052 

NOVEMBER 17 AND 16: VK versus Ihe World Sponsored 
by the CW Operators QRP Club Contestanis may work OX 
or own country for scoring QRP stations musl sign QPP for 
rdenlilicalion OOOOZ Nov 17 to 2400Z Nov IS Exchange 
All stai ions 6 digits comp use RST followed by serial number, 
commencing with 001 to 999 I hen commence again For in¬ 
formation SASE lo Contes! Manager. PQ Bo* 109, Ml Druitt, 
NSW 2770 Australia 

DECEMBER 1 AND 2r Thd 201 h annual Telephone Pioneer 
QSO Party shirts 1900 1JTC Saturday to 0580 UTC Monday 
I B-420 MHj t Exchange Contact number and chapter 
number I TP A Club or chapler name Send logs showing dale, 
lime station worked, chapter name and number, contact 
number and claimed score prior to January 15. 1985 lo Ted 
Phelps W8TR. etc John D Burlie Chapter No. 89 TP A, 6200 
Easl Broad Si , Columbus, OH 43213 

DECEMBER 2: Packet Radio Overview and Prospeclive" will 
be Ihe subject of the 2nd North American T elec ante re nee 
Radio Net (TRN) Learn about packet radio from two ol ils 
leading developers by Iuding into TRN al 6 PM CST (0000Z) 
For a i amplete list of gateway station locations and fr&guon 
oicrs write TRN Manager, do Midway Amateur Radio Club. 
PO 8c* t23i Kearney, NF 68847-1231 SASE please 

THE AMATEUR RADIO MOTORCYCLE CLUB NET has 

moved to 3 886 MR/ each 1 hursday nighi al 03O0Z All brands 
of bikers and r.ders are welcome For more info send large 
SASE to Gary McDuffie. Rie I Box 484, Bayard, NE 69334 

THE DELAWARE LEHIGH ARC <W30K) will operate Dec 21, 
22. 23 1984 on 3 990 7 299, 14 225, ?1 325 and 28 525 MH/ 
speeding Holiday best wishes from Bethlehem, PA The 
Christmas City Large SASE lo colorful certificate do OLARC 
Groyslono Bldg G raced nlc Nazareth. PA 18084 

VIRGINIA FONE NET 50th ANNIVERSERY CERTIFICATE 

commemorating 50 years of conimous operation on ihe 75 
meter band passing traffic in Virginia is being ottered by the 
VFN Work 25 VFN members and send kKj lo K4IEC Wllh ft l O 
SASE lot certiln ate Con lac Is musl bn made between 9/30/8-1 
and 6/30/85 


enna 


EASY-TO-ASSEMBLE KIT 

$Acnoo freight prfcpait 

only UUU in 48 states 


freight prepaid 
m 48 stales 


40 ft. M-13 aluminum tower and FB-13 
fined concrete base (beautiful!) 

Other sizes at com par ab I e sav mgs 
| HAZER * Tower Tram System 

Lowers antenna with winch Com* 
" - plete system comes lo ground 

level m upright position 

< HAZER your Rohn 2G-25G 

“■ H-3 8 so rt SO I 1213 00 PPO 

M-4 16 sq ft ant I27B.00 PPd 

*■ H-S - i2»qir am (lor M-13 above! 5302.00 
PPd. All Hajers include winch, cabte 4 hd* 
i TB-25 — ThruH bearing M2-&0 

3-0 EE — - x 6 forged iieei eye and eye 
Tumbuckte |10.7S 

H 6 dliffn 4 ft long i-arth screw anchor 

ft S12 75 

4 »OD - 7*7 Aircraft cable guy Wire 1700 lb 

H rating ,12 ft. 

W-m - 115 VAC Winch - IOQ0 lb load 

N 5329 95 

W iDOO ■ Manual winch iQdn lb capacity 

H *33-* 

^ W-1400 Manual winch T 400 ib capacity 

529* 

i, P-2066 Pulley block lor 3 v6 t *die $S.$S 
L 50 M-185 — ifl inch race aluminum tower 
slam less bolts HAZER T0-25 bearing ano 
hinged base system 51 523.00 lr tight prepaid 
?fi&60 M v Tin Super Tower i nothing elso 
■ pmpare$l60 gatv ^rper total ly beestanding 
m loo MPH wmd with 30 sq it antenna 

fc ^ 180 

Gfen Martin Engr, _ 

P O. Bon H-253 "" 

> BoonviNe, Mo S5233 wmim 

, ntlH' 016-882' £734 


VHF/UHF Telescopic 1/4 & 5/8 

:ennas for 
ers & 

Test Equipment 


. i r*Sr i In ii 


1/4 WAVELENGTH 


Modal No Fraq MHz 


DitcrjpLIon 


Price 


Largest Selection of Telescopic 
Antennas- Write tor info- Price are 
postpaid via UPS to 48 States. For air 
delivery via UPS Blue add $1.50. 
Florida add 5% sales tax. Payment by 
M.O- or Cashiers Check only. ^ 206 


r;/j 


;mais 


e f FL 32955, U.S.A. 
(305) 631 0775 



WARNING 

SAVE YOUR LIFE OR AN INJURY 






Initillition and diimanll 
ing of towtrs it dangsrout 
ind tampon ry guyi ol iiilficienl 
strength and tiza should be uiad 
it >11 limes when individuals ire 
climbing towers during ill types ol 
installations or dismantlings. Temporary 
guys should boused on the first 1 O' or lower 
during erection or dismantling. Dismantling 
can even be more dangerous since the condition 
of Ihe tower, guys, anchors, and/or root in many 
cases is unknown. 

The dismantling of some towers should be dona with 
the use ol a crane in order to minimize the possibility 
of member, guy wire, anchor, or base failures. Used 
towers in many cases ire not as inexpensive as you 
may think if you are injured or killed. 

Gil professional, experienced help and read your 
Rohn catalog or other lower manufacturers catalogs 
before erecting or dismantling any lower A consulta¬ 
tion with your local, professional lower erector would 
be very inexpensive Insurance. 


Base plates, flal root mounts, hinged bases, 
hmged sections, etc., are not intended to support 
Ihe weight ol a single man. Accidents have 
occured because individuals assume situa 
lions are sale when they are not. 



Paid for 
By the 
Following: 

ROHN® 

P.O. Box 2000 
Peoria, IL 61656 
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( r A n enterprises 

\ 0 y Route No. 7 (612)255-0855 

St. Cloud, Minnesota 56301 

AMEKITROH 


Amentrun RCS 8 
Remote Goan Switch 


ALPHADEITA PRQQU^^^ AlT ! eritron Am P S 


S119 95^ 


A3 

A4 

A 743 

A744 

R3 

AV3 

AV4 

AV5 

*HV2CD 


$205.00 

2*4.95 

67.95 

67.95 

254.95 

49.95 

87.95 
95.00 

269.95 


A50-5 

617-B 

32-19 

2I4B 

22GB 

41 OB 

424B 


$74.95 

IK9.95 

88.00 

73.00 

88.00 

54.95 

74.95 


Slacking 4 Quad Kils! 


Write or Cali 

M 

l»LL 


ARX-2B 
AI47-I t 
At 47-22 
416TB 
A I44-20T 
A144-IDT 
A [47-MB 
AOP-I 


S 34.95 

44.95 

119.95 

54.95 

64.95 
46,00 
26.00 

139.95 


TH7DXS 
TH5ML2S 
Explorer-14 
QK-710 add-on 
392S Com Kit 
204BAS 
205 BAS 


$419,95 
36495 
295,00 
82,50 

142.95 
245,00 

339.95 


I8AVT/WB-S 

I4AVQ WB-S 

I2AVQ-S 

J4RMQ 

1BHTS 

V2S 


599.95 

64.95 

47.95 

36.95 

199.95 

41.95 


BUTTERNUT 

HF6V $109.00 

HK2V 100.00 

2MCV 28.95 

2MCV-5 35,00 


WIRE & CABLE 

RG-213/U SO,29/ft, 

RG-8/U 0.28/It, 

RG-8/U foam 0.27/ft. 

KCiHX 0,16/It. 


(Coax qualify guaranteed, 957-plus shedding) 


Rotor cable-standard 

(6-22, 2-1 Hi S0,l9/fl. 

Rotor cahle-hvy duty 

16 - 1H. 2-161 0.33/ft 


Ci Unarco-Rohn 


450 ohm line $0.09/lt. 

14 gji Copperwdd 

(solid} 0.10/ft, 

(2*. Coppcrw.ld 0 |I/(| 

[solldf 


D 1 Mi 


We sioLi 25G, 45G. 
25G $46./«er. 

45G 109/s#c(. 

FOLDED VERS Get out 
freight pfc-paiil 
quote and save. 


L & HDHX towers 
HHX-40 $195.00 


HBX4K 
HBX56 
HDHX 40 
HDBX4K 


250.00 

. 120.00 

230.00 

315,00 


[el us hjtl the self-supporting 
crunk-up tower of your choice with 
the accessories you sdcct. 


shipping on ill! 


rflu.. HG-37SS $700.00 

HG-52SS 1000.00 
HG-54HD 1565.00 
HG-70HD 2540.00 
Shipped freight paid Order lower with Hy-Gain 
antenna, rotor & other accessories. Rcckve free 


mm 


SANT EC 


-mh. 1 imoo 


©rasa 


sr u: 




mi 


ROTORS: 

AR-40 
C'D-4511 
HAM 4V 

$99.95 

136.95 

217.00 

T2X 

259.95 

H DR-300 

475.00 


«&! 
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Ptu.Ci Eli ituagr without MJlKt uf 

Mjnnrviu irwdrfll* jlUI 61 ta* ShiiH’ityr not irk. I m-JotJ ftrpl u indKJU-d 


IT'S 

INCREDIBLE! 


Master code or upgrade in a matter o! days 
Code Quick is a unique break) hrouyh 
which simplifies learning Morse Code 
Insu-ad of a confusing maze of dits and 
dahs, each letter will magically begin to call 
out its own name" Stop torturing yourself 1 
Ychit amazing kii containing 5 pjower 
packed casse lies, visual breakthrough 
cards and original manual is only $39 95! 
Send check or money order today to 
WHFFLFR APPLIED RESEARCH LAB, 
P.O, Box 3261, City of Jndu&lry, CA 91744 
Ask for Code Quick *103, California 
residents add 63 sales la* 

One User Comments: 

"First new idea in code study and the darn 
ihing works’ So much fun you don 1 realize 
how much you’re learning " 

M S Greneda , Miss 

Hundreds of satisfied customers! 

Yon can't lose 1 FoHow each simpie step You 
must succeed or return (he kit for a total 
immediate refund! 


FCC LOWERS 
REQUIREMENTS — 
GET YOUR RADIO 
TELEPHONE LICENSE 


FCC changes make obtaining a High-level 
Radio Telephone License much easier now 
Eliminate unnecessary study with our sharp 
cuts and easy to follow study material Obtain¬ 
ing the General Radio Telephone License can 
be a snap! Sample exams also section cover¬ 
ing Radar Endorsement 

A small mvestmenl lor a high-paying career m 
electronics 

$19.95 ppd. 

Satisfaction Guaranteed 

SPI-RO DISTRIBUTING 

P.O. Box 1538 

Hendersonville, N. C. 28793 *- h9 


We now accept MC and VISA 

diva card *. exp dele, and signal urn 


«•« GIANT SAVINGS «»» 

high quality at low prices 


ECHO' DISKETTES 

Each »gif. or fling flurinen individually cerfiiifid 
a np g ua ra n (««<J to t» t OO 1 *' error tfec wH h ji 



Iron Powder and Ferrite 


TOROIDAL CORES 


Shielding Beads, Shielded Coil Forms 
Ferrite Rods, Pot Cores, Baiuns, Etc. 


Small Orders Welcome 
Free 'Tech-Data' Flyer 


12033 Otsego Street, North Hollywood, Calif. 91607 


In Germany fietnmn.naaen Wiihfim — m tikes Str 08 4930 Defmgio ifl flrsi Germany 

in Japan TjyoffltjrJ UfCUomcs ComOany, Ltd 7 9? Chomf Sola HamCA Chiyoda-Ku § 0*yq Japan 


LIFETIME WARRANTY t 

35 « V. SS'OO 

5V* DS/DDi 

Echo head cleaning nn no harm abmaives no 
fluids to apply (30 eppitcalianil & v »" tB ^5 

DVSAN* DISKETTES 

* PREMIUM QUALITY AT HUGE SAVINGS ^ 

SS^-sas. 33 

^ AH malneiioa #*o in of 10 with labels 

envelopes and re-nforced hubs 

DISK STQR balds SO S 1 *“ Oiskeile* % \ ? 95 + 

$2,00 shipping 

SHIPPING 5'*" DISKETTES Add $3 00 £»r 
10O or leu PAYMENT VISA M/C or 

check with order CQDord0raadd$2 00 $i 50 
credit on long distance phone orders TAXES 
till note customers Add 8% y* 212 


SCAMP SYSTEMS, INC. 

BOX 59451 - CHICAGO. ILLINOIS 80659 
1- 313-367-9050 
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PUBLISHED BY* 

THE AMERICAN RADIO 
RELAY LEAGUE 


■ 376 MORE PAGES THAN 
LAST YEAR 

■ 17 MORE CHAPTERS 

■ OVER 1700 CIRCUIT 
DIAGRAMS AND 
ILLUSTRATIONS 


The AttRL 1985 HANDBOOK FOR THE RADIO 
AMATEUR is the largest ever! Besides the new name 
and cover, this edition contains new typesetting 
throughout. There are more construction projects 
than ever before. A separate section has been added 
containing PC etching patterns on special paper which 
can hi 1 used as positive film. Compare the contents of 
this book with an older edition and see how much 
material really has been added. The 1985 HAND¬ 
BOOK is the biggest and best ever!. 


Price: Paper edition: SIS in the U.S„ 
$16 in Canada and elsewhere. Cloth 
edition: $22.50 in the U.S., $24.00 in 
Canada and elsewhere. Payment in 
U S - funds, checks must he draw n on a 
bank in the Ll.S. Available from your 
radio store or from: 

ARRL, 225 MAIN STREET 

NEWINGTON, CT 06111 U.S.A. 


More Details? CHECK-OFF Page 158 


.X 112 


CONTENTS 

INTRODUCTION 

1. AMATEUR RADIO 

2. ELECTRICAL FUNDAMENTALS 

3. RADIO DESIGN TECHNIQUE 
AND LANGUAGE 

4. SOLID STATE FUNDAMENTALS 

5. VACUUM TUBE PRINCIPLES 

RADIO PRINCIPLES 

6. POWER SUPPLIES 

7. AUDIO AND VIDEO 

8. DIGITAL BASICS 

9. MODULATION AND DEMODULATION 

10. RADIO FREQUENCY OSCILLATORS 
AND SYNTHESIZERS 

11. RADIO TRANSMITTING PRINCIPLES 

12. RADIO RECEIVING PRINCIPLES 

13. RADIO TRANSCEIVERS 

14. REPEATERS 

15. RF POWER AMPLIFIERS 

16. TRANSMISSION LINES 

17. ANTENNA FUNDAMENTALS 

MODULATION METHODS 

18. VOICE COMMUNICATION 

19. DIGITAL COMUNICATIONS 

20. IMAGE COMMUNICATIONS 

21. SPECIAL MODULATION TECHNIQUES 

TRANSMISSION 

22. RADIO FREQUENCIES AND PROPAGATION 

23. SPACE COMMUNICATIONS 

CONSTRUCTION AND MAINTENANCE 

24. CONSTRUCTION TECHNIQUES 

25. TEST EQUIPMENT AND MEASUREMENTS 

26. TROUBLESHOOTING AND REPAIR 

27. POWER SUPPLY PROJECTS 

28. AUDIO AND VIDEO EQUIPMENT 

29. DIGITAL EQUIPMENT 

30. HF RADIO EQUIPMENT 

31. VHF RADIO EQUIPMENT 

32. UHF RADIO EQUIPMENT 

33. ANTENNA PROJECTS 

34. STATION ACCESSORIES 

35. COMPONENT DATA 

ON THE AIR 

36. HOW TO BECOME A RADIO AMATEUR 

37. ASSEMBLING A STATION 

38. OPERATING A STATION 

39. MONITORING AND DIRECTION FINDING 

40. INTERFERENCE 
ETCHING PATTERNS 

1024 

PAGES! 
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MOSLEY**.A Better Antenna... 
for New and Old 

EAST ASSEMBLY *2 YEAR WARRA 

NO MEASURING *LOW SWR 

ALL STAINLESS HARDWARE 'BUILT TO LAST 


Whether you are ins! starting out or trying to 
complete the Honor Rail Mosley oilers a Full 
Line at Tri-Binders which will mechanically anct 
etactfonjcally outperform the competition Ear 
(he new ham with limited space and packet 
dooK. start with our TA-31 Jr rotatable dipole 
You can make our T A-31 Jr into a 2 Of 3 element 
as your needs increase 

M you start with the need id run higher power 
then the TA-31 is lor you This also can pe made 
into a 2 dr 3 element Death as you expand your 


station 


For the ham that wants a little more performance 
Out 0? a Tri-Bander but is limited in room, then 
our CL 33 on a iti tool doom is me way to go 
For those that want MONO BANE) performance 
out oi a Tri-9andflf warn to hear better and be 
louder the CL-36-Fs for you 


For me ham that wants to start nigtii at the top 
Ihe PftO-37 is the antenna mat will give you Ring 
of me hill performance It is the proudest oartd 
ed highest power, pest performing Tn-Bander 
in our line 

Compare ours before buying any other antenna 
Aft slamless standard an heavy telescoping 
aluminum elements which means better quality 
ana no measurement Ease oi assembly gives 
you a Quality antenna with consistent perfor¬ 
mance Our eiemenis are pre-dnlled so you will 
get the same performance as we do All ol Our 
Tri-Banders come with a 2 year warranty 

II yflj are a new ham ano are no! familiar with 
MOSLEY, ask an older ham aoout us or can the 
PRESIDENT of MOSLEY He will ce giad to ex¬ 
plain why MOSLEY is A SETTER ANTENNA 

These and other MOSLEY products are available 
through your favorite DEALER Or write or call 
MOSLEY lor Ihe DEALER nearest you 


MM awuH H. . 5? lOUIS MISSOURI fcJUL 

1 3T4-9S4 7B72 T-800-32&^016 
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You can aslecl 3 optional i60 Fo* Tango fillers for 
your TS430S SSB Narrow (1.8 or 2 .iKHz band 
width), C W Narrow (250 or 400H2I, and AM (6. OK Hi) 
To Improve GW or AM recaption you mu si use one 
ot jhe tillers indicated For SS8 there is a cflorce 
you pan add one of Ihe narrow liltfifs. or you can 
use The improved Filler Cascading Kit 

Wo recommend the Cascading Kit because h is 
more effective It benefits Golf r SSB and CW retep 
non without affecting fhe olher modes or TX When 
you iu$l add a narrow SSB filter, the mode switch 
lets you select ettfter ine stock (2 4KHr) filter or the 
narrow one Either way. The M signal passes 
through only one filter she othei is idle 1 In (he 
Fox Tango Cascading KU two filters are achye fhe 
signal firs! passes through Ihe slock filler and, 
near the end ol The i i chain, through a second hllei 
— the nigh quality fl pole Fo* Tango 2 1 KHf unit 
ond Is amplifier board Here ar*? the results 

P|K)Ht AFT Eft 

i«Hih &i«a ssbi {wan cascade Kill 

Xue BindwMlh 9 2 KHi 3 

IHO Dynamic a*n(n A MU 'DW9 <SQrmr Sp«ihul 

kilt ho*m{I f i <wa IHaixhnc*! 4dfj (bain* 

The narrower bandwidth improves selectivity The 
greater dynamic range reduces ORM The reduced 
rioiso makes wean-signal reception easier And. as 
a bonus. Iho Shi It control works much heller 
installation is inboard, instructions are complete 
no drilling is required, and only a tew soldered con 
nechons are needed However, skill is necessary 
your dealer can help if deseed 

INTRODUCTORY MONEY SAVING SPECIALS 

FTK 430S CASCADING KlT (including filter 

board, instructions, etc ] * 85 

FTK A30S wiin one additional Idler 
(CWorAM reg *60 ea ) 1140 

FTK 430S with iwo additional tillers 

(CWandAMt J185 

SPECIFY Type desired and CW 
*w5®^&r bandwidth il ordered 

SHIPPING S3. Air 55, ^ 1S 

tffJ&T COD add $V Overseas ltd 
4st/ 1 FL Residence add h% Ta» 


November 1984 


More Details? CHECK OFF Page 158 


HY-GAIN 

TH3RJS $169 

TH5MK25 $355 

TH7BX3S $410 

EXPLORER 14 $269 

14AVQB $59 

18AVT/WBS $95 

V2S m $37 

V3 $40 

V4 S49 

66BS $109 

CD45 11 $125 

HAM tV $199 

T2X $245 

ALLIANCE H073 $99 


ANTENNA SALE 


HY-GAIN TOWERS 


HG37SS 

HG50MT2 

HG52SS 

HG54HD 

HG70HD 


CALL 

FOR 

SPECIAL 

PRICING 


KLM 


KT34A 

KT34XA 

40M-2 

2M-13L8A 

2M 14C 

435-18C 

43216LB 


$329 

$479 

S290 

$77 

$S5 

$59 

$65 


BUTTERNUT AEA 
HF6V SIM ra 


CALL 


CUSHCRAFT 


A-3 

$209 

A-4 

$279 

40 2CD 

$279 

R-3 

$265 

AV5 

$98 

32-19 

$91 

214B-FB 

$77 

ARX 2B 

$37 

A144-11 

$46 

LARSEN 

CALL 


HUSTLER 

CALL 


^ 187 


3C 350 
BC 300 
BC 20/20 
BC 210XL 
BC 200 
BC 180 
BC 260 
BC 100 
BC WA 

_—— *CP2100 

UlAii al t SOFTWARE 




coo 

WELCOME 


$375.00 
$339.00 
$279.00 
$219.00 
$169.00 
$159.00 
$249,00 
$279 00 
$34.95 
$279.00 
$39.95 


CIDCT IN SALES || 

rind I IN SERVICE■ ■ 


Call "TOLL FREE” For All Antennas & Accessories 


2900 N.W. VIVION RD. / KANSAS CITY, MISSOURI 64150 / 816-741-8118 


This l > ul>lication 
is available in 
Microform. 


TS430S FILTERS 


l mversih Microfilms 
Internal tonal 


t"i j II.I 1 . 1.1 |i r I ml m if "-! 


Due to an unavoidable 
scheduling problem, 
SAROC 1985 has been 
cancelled. Plans are 
presently being formu¬ 
lated tor SAROC 1986. 
Details will be an¬ 
nounced as soon as 
they are completed. 


'** Villli /• ■ " ft- 1 Hi 

Ik |* ‘“If 

tun Vli 11*k'"' 


TAKOCl 


P.0. BOX 945 
BOULDER CITY, NV 89005 


FOX TANGO CORPORATION 

Box 15944 H, W. Ptlm B.ach, FL 33416 
(305) 663 9567 
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'8 COMMUNICATIONS SPECIALISTS 


jtA I 
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426 West Taft Avenue, Orange, California 92667 
(800)854-0547/California: (714)998 3021 


Stuck with a problem? 


TE-12PA 


* Frequency accuracy, ± J Hz maximum -40°Cto +85°C 

* Frequencies to 250 Hz available on special order. 

* Continuous tone 


TE-12PB 


* Frequency accuracy, ± 1Hz maximum -4(TCtG +85 & C 

• Tone length approximately 300 ms. May be lengthened, 
shortened or eliminated by changing value of resistor 


$89.95 


OurTE-12P Encoder might be just the solution to pull 
you out of a sticky situation. Need a different CTGSS 
tone for each channel in a multi-channel Public Safety 
System? How about customer access to multiple re¬ 
peater sites on the same channel? Or use it to generate 
any of the twelve tones for EMS use. Also, it can be used 
to access Amateur repeaters or just as a piece of ver¬ 
satile test equipment. Any of the CTCSS tones may be 
accessed with the TE-12PA, any of the audible frequen¬ 
cies with the TE-12PB. Just set a dip switch, no test 
equipment is required. As usual, we're a stickler for 
Iday delivery with a full 1 year warranty. 


* Output level flat to within 1.5db over entire range selected. 

* Immune to RR 

* Powered by 6-30vdc, unregulated at 8 ma. 

* Low impedance, low distortion, adjustable smewave output, 
5v peaMo-peak. 

* I etarl.i in 


85.4 YA 

88.5 YB 

91.5 ZZ 
94.8 ZA 
97.4 ZB 

100.0 1Z 


156 7 SA 192.8 7A 

162.2 SB 203.5 M1 

167.9 6Z 

173.8 6A 

179.9 6B 

106.2 7Z 


TEST-TONES: 

600 

1000 

1500 

2175 

2805 


103.5 1A 
107.2 IB 
110.9 2Z 

114.8 2A 

118.8 2B 
123.0 3Z 


127.3 3A 
131 830 
136.5 4Z 

141.3 4 A 
146.2 48 
151 4 5Z 


BURST TONES: 

1600 1850 2150 2400 

1650 1900 2200 2450 
1700 1950 2250 2500 

1750 2000 2300 2550 
1800 2100 2350 


67.0 XZ 
71.9 XA 
74 4WA 
77,0 XB 
79 7SP 
82.5 VZ 


TOUCH-TONES 
697 1209 

770 1336 

852 1477 

941 1633 
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The Yaesu FT-209RH. 




5 watts that your 
batteries can live with. 

Have the power you need when you need it with 
Yiesus new 5-watt 2-meter handheld Power to 
get out rn situations where ordinary HTs fust want 
make it 

V\fc designed our H T with a unique user- 
programmable Rawer Saver that puts the i ig to 
sleep" while you're monitoring and "wakes it up’ 
when the squelch breaks St:- you can listen for 
hours and still have plenty ol power to hit those 
hard-to-reach repeaters when you need to 

With the FT 209RH there's no need to fiddle 
with knobs when you change from one memory 
channel to another That's because you can inde¬ 
pendently store everything you need in each of 
the ten memories receive frequency standard 
or non-standard offset, even tone encode decode 
with an optional module And then recall any 
channel at the touch of a button 

It's easy to hear what's happening on your 
favorite repeaters or simplex frequencies Just 
touch a button and scan all memory channels, 
or selected ones O all frequencies between 
any two adjacent memories Use the priority 
feature to return automatically to your special 
frequency when it becomes active 

Bring up controlled-actess machines with 
the optional plug-in subaudfble tone encoder 
decoder: independently programmed from the 
keyboard for each channel Listen lor tone- 
encoded signa I s ori se I ected c ha rin eIs. — withou I 
having to hear a bunch of chatter—by enabling 
the decode function 

The FT-2Q9RH, which covers 10 MHz for 
CAP and MARS use. comes complete with a 
500-mAh battery charger and soft case 

For those who want a basic radio without 
the bells and whistles, consider the compact, 



lightweight FT-203R This economical HT features 
2 5 watts of power and an optional DTMF key¬ 
pad Most all the accessories for the 209 work 
with the 203. including an optional VOX headset 
that gives you hands-free operation that's perfect 
for public service events. 

So when you visit your dealer let him 
know you won't settle for anything but the best 
A radio built by Yaesu, 



Yaesu Electronics Corporation 

^ 685: Walthall Wiy Paramount CA 90723 

■ ( 213 ) 633 - 400 / 

Yaesu Cincinnati Service Center 

9070 Gold Park Drive Hamilton, OH 45011 

■ (513) 8/4-3100 

Prices and specifications subject to change without notice. 

I ^ 






















































































pacesetter in amateur tfiittQ 


Digital Code Squelch... 



144 if PM TRANSCf iVCf* 


KETIOCJt 


CML TI/1UST 


KENWOOD 


Kenwood's TR-2600A introduces 
DCS (Digital Code Squelch) cir¬ 
cuitry, a signaling concept devel¬ 
oped by Kenwood DCS allows 
each station to have its own 
^ private call" code or to respond 
to a “group call" or “common call" 
coda There are 100,000 different 
5-digit ASCII code combinations 
possible. You can program in call 
signs up to 6 digits in the ASCII 
coda When operating in the DCS 
mode, this information can then 
be automatically transmitted 
each time the transmit key is 
depressed. This revolutionary 
feature is only the beginning! The 
TR-26Q0A also sports a high 
impact plastic case, that is extra 
rugged and scuff-resistant The 
molded-in color adds to the attract' 
ive appearance, f he large L.C.D, 
display is easy to read in direct 
sunlight or in the dark with a 
convenient tamp switch. It dis¬ 
plays transmit/receive frequen¬ 
cies, memory channels, and five 
arrow indicators for "F LOCK" 
frequency lock, "REV" repeater 
reverse, “PRQG.S" programmed 
scan, "MS" memory scan, 
“ALERTS' 1 alert scan, A star indi¬ 
cates “MEMORY LOCK-OUT" is 
activated* and repeater offset 
indicated by - S and M, h The 
TR-2600A has 10 memories, nine 
fof simplex or transmit with fre¬ 
quency offset ±600 kHz and one 
(memory 0) for non-standard split 
frequencies. Memory scan and 
programmable band scan 
the added convenience of 
operated Resume' 1 that stops on 
busy channel and holds for 
approximately 5 seconds, then 
resumes scanning, or “Garner 
Operated Resume" that stops on 
busy channel and resumes 
when signal ceases, 

Memory scan, scans only those 
memories m which data is stored, 
and memory lock-out allows you 
to skip selected memory channels 


STOP 


PH It) 


CH 


riJNCTlOftJ 


1Q/CQ 


Hb/Ob 




MR 


fi-T 




Al IRT 


MS 


A 


T 


□ 


wiihout loss of data previously 
stored 1 Manual Scanning UP/ 
DOWN in h kHz steps and pro¬ 
grammable automatic, band scan 
are also useful features. The TR 
2600A has a built in 'S ' meter on 
the lop panel which also indicates 
baltery level when in transmit 
mode. Extended frequency cover 
age. 142.000-148.995 MHz allows 
transmit capability in 5-kHz steps 
for simplex or repeater operation 
on most MARS and CAP frequen¬ 
cies Receive frequency coverage 
includes 140,000-159.995 MHz. 

These features only tell part of 
the story. TheTR-26QGA also has 
keyboaid frequency seleclion, 
built-in 16-key autopatch encoder, 
“TX STOP" switch. HI (2.5)/LOW 
(300 mw) power switch, REV 
switch, 'SLIDE LOC M battery 
pack, high efficiency speaker. 
RNC antenna terminal, and all of 
this in an extremely compact and 
lightweight package! 

Kenwood's TR-26QQA, with 
D C.S.* leads the way in high 
technology handheld transceivers! 
Optional accessories; 

• TU-35B bulll in programmable 
sub-tone encoder 

* ST-2 Base Stand 

» MS-1 Mobile Stand 

* PB 26 Ni-Cd Baltery 

• DC 26 DC-DC Converter 

* HMC T Headset with VOX 

• SMC 30 Spanker Microphone 

* LH-3 Deluxe Leather Case 

* SC-9 Soft Case 

• BT 3 AA Munganese/Alkahne 
Battery Case 

• EB-3 External C Manganese/ 
Alkaline Battery Case 

■ RA 3, 5, Telescoping Antenna 
» CD ID Call Sign Display 
More information on the 
TR -2600A is available from 
authorized dealers oi 
Trio Kenwood Communications, 
till West Walnui Street, 
Compton. CA 90220 


Sp^CthcMtons ind 41G ytjfyecr h change 
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